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The purpose of this study was to explore the effects of a 6-month lifestyle 
intervention in older adults with hypertension. A secondary data analyses was used from 
Inter-University Consortium for Political and Social Research (ICPSR) to examine the 
differences between the intervention and the control groups in the changes in physical 
activity, blood pressure, and health-related quality of life (HRQOL) in older adults with 
hypertension, from pre-test (baseline) to post-test (6 months), accounting for stress and 
social support as mediating variables.  This study was a randomized controlled trial with 
pretest-posttest design.  A total of 196 participants were randomly assigned to the 
intervention group (n=103) and the control group (n=93).   
Descriptive statistics and hierarchical multiple regression were used to analyze 
characteristics of the sample and hypotheses testing.  Most participants were women and 
low income.  The results of hierarchical multiple regression analyses revealed that there 
were no statistically significant differences between the intervention and the control 
groups on change in physical activity, blood pressure, and HRQOL, but the final 
regression models were statistically significant.  In the final hierarchical regression 
model, demographic variables (education, gender, race, age, and monthly income), social 
support at baseline, and intervention vs. control accounted for 18% of the variance in 
change in social support (R
2
=.18, p < .01); demographic variables, stress at baseline, and 
intervention vs. control accounted for 25% of the variance in change in stress (R
2
=.25, p 
   
< .001).  Demographic variables, SF-36 mental component summary (MCS) score at 
baseline, intervention vs. control, stress at baseline, change in stress, social support at 
baseline, and change in social support accounted for 39% of the variance in change in the 
SF-36 MCS (R
2
=.39, p < .001); demographic variables, SF-36 physical component 
summary (PCS) score at baseline, intervention vs. control, stress at baseline, change in 
stress, social support at baseline, and change in social support accounted for 18% of the 
variance in change in the SF-36 PCS (R
2
=.18, p < .05).  Demographic variables, systolic 
blood pressure (SBP) at baseline, intervention vs. control, stress at baseline, change in 
stress, social support at baseline, and change in social support accounted for 36% of the 
variance in change in SBP (R
2
=.36, p < .001); demographic variables, diastolic blood 
pressure (DBP) at baseline, intervention vs. control, stress at baseline, change in stress, 
social support at baseline, and change in social support accounted for 49% of the variance 
in change in DBP (R
2
=.49, p < .001).  Also, in the last step, demographic variables, 
physical activity frequency at baseline, intervention vs. control, stress at baseline, change 
in stress, social support at baseline, and change in social support accounted for 33% of 
the variance in change in physical activity frequency (R
2
=.33, p < .001).   
As many older adults have hypertension, promoting effective hypertension self-
management is crucial for older adults.  Lifestyle interventions in combination with 
physical activity interventions are strongly recommended. Also, stress management and 
social support resources should be provided for older adults with hypertension.  Further 
research should be considered within individual, interpersonal, societal, and cultural 
factors when developing lifestyle-based interventions for older adults with hypertension.   
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CHAPTER I 
INTRODUCTION 
The older population is growing significantly in the United States and global 
society.  In 2012, the number of Americans age 65 and over was 43.1 million; by 2030, 
the older population is estimated to be about 20% of the total population and one in 13 
will be older than 85 (Centers for Disease Control and Prevention [CDC], 2015; U.S. 
Census Bureau, 2014).  Older adults frequently experience aging-related functional 
declines and chronic diseases such as hypertension, diabetes, heart disease, and stroke.  
Successful aging is largely determined by individual lifestyle choices rather than genetic 
inheritance (CDC, 2015; Chodzko-Zajko, 2014).  Lifestyle interventions have been found 
to promote physical function and mental health in older adults (Carlson et al., 2014; Clark 
et al., 2012).  However, few research studies tested the effects of lifestyle-based 
interventions in older adults with hypertension.  As many older adults are suffering from 
hypertension, further studies are needed to investigate the effects of lifestyle-based 
interventions in older adults with hypertension.   
Background of the Problem 
Hypertension, a significant cause of morbidity and mortality, is one of the leading 
risk factors for stroke and cardiovascular diseases.  Overall, one in three adults, an 
estimated 68 million adults, has hypertension in the United Stated and less than half have 
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high blood pressure under control (CDC, 2012).  In 2008, 43.9% of male deaths 
and56.1% female deaths were from hypertension (Kochanek, Xu, Murphy, Miniño, & 
Kung, 2011).  From 2000 to 2010, the death rate resulting from high blood pressure 
increased 16% (American Heart Association [AHA], 2014).  The estimated direct and 
indirect cost of hypertension annually in health care services is $131 billion (CDC, 2012); 
the estimated cost of high blood pressure could increase to $274 billion by 2030 (AHA, 
2014).   
Hypertension is more prevalent among older adults than young adults.  From 
2007 to 2010, among those 45 to 54 years of age, the prevalence of hypertension was 
35.9%; among those 65 to 74 years of age, the prevalence of hypertension was 67.4% and 
prevalence was 76.1% in older adults ≥ 75 years of age.  From 2007 to 2010, 84% of 
adults ≥ 60 years of age were aware of their high blood pressure and 80.4% self-reported 
that they were taking antihypertensive medication (AHA, 2014).  However, the 
percentage of adults ≥ 60 years of age that took medication but still had uncontrolled 
hypertension was 46.7%.  Older women had a higher prevalence of hypertension and a 
higher rate of uncontrolled hypertension than older men (AHA, 2014; CDC, 2015).  From 
2009 to 2012, 68.4% of older men had hypertension and 42.9% reported uncontrolled 
hypertension; 73% of older women had hypertension and 51.6% reported uncontrolled 
hypertension (CDC, 2015).  Hence, high prevalence and poor control of high blood 
pressure remain critical issues for older Americans.    
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Significance of the Problem 
Hypertension is one of the major causes of illness and death in the United States 
(AHA, 2014).  As many older Americans have uncontrolled high blood pressure, it is 
important to promote effective interventions with better control of hypertension for older 
adults, especially for older women (CDC, 2012).  Lifestyle-based interventions are highly 
recommended for older adults (Clark et al., 2012; Jackson et al., 2009; Rippe, 2013).  
However, few studies assessed the effects of lifestyle-based interventions on physical 
activity and blood pressure in older adults with hypertension over time.  Also, the impact 
of lifestyle interventions on health-related quality of life in this population remains 
unclear.    
The purpose of this study was to examine the effects of a lifestyle-based 
intervention on health-related quality of life, blood pressure, and physical activity in older 
adults with hypertension between the control and experimental groups, accounting for 
stress and social support as mediating variables.  This study is significant for nursing 
because it is likely to advance the scientific knowledge and nursing interventions with 
hypertension.  Most important, the study has the potential to reduce the risk of stroke and 
cardiovascular disease in older Americans with hypertension and improve their overall 
health outcomes. 
Statement of the Problem 
Current literature demonstrates that regular physical activity is an effective way to 
improve physical health and mental well-being in older populations (Chapman et al., 
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2013; Etnier & Karper, 2014; Rahl, 2010).  However, older adults in the United States 
engage in less physical activity than young adults (CDC, 2014a).  Studies have showed 
that psychosocial factors such as stress and social support can impact older adults’ 
lifestyle and physical activity behavior (Carlson et al., 2012; Fernandez et al., 2014; 
Taylor-Piliae et al., 2010; Yoshiuchi et al., 2010).  However, based on existing literature, 
few studies have included a measure of both stress and social support in current research 
(Carlson et al., 2012; Fernandez, Montenegro, Knoll, & Schwarzer, 2014; Hamer, 2012; 
Kwag, Martin, Russell, Franke, & Kohut, 2011; Paukert et al., 2010; Rimmele et al., 
2009; Warner, Ziegelmann, Schüz, Wurm, & Schwarzer, 2011).  Also, there is limited 
research to examine the relationship between stress and physical activity in older adults, 
particularly for perceived stress.    
Studies have showed that lifestyle interventions can promote and improve older 
adults’ physical function and mental health (Clark et al., 2012; Jackson, Carlson, Mandel, 
Zemke, & Clark, 1998; Jackson et al., 2009; Rejeski, Mihalko, Ambrosius, Bearon, & 
McClelland, 2011).  However, few sources of literature address the effects of lifestyle-
based interventions on blood pressure, health-related quality of life, and physical activity 
in older adults.  Moreover, aging is a multi-faceted process in which a variety of factors 
interact (e.g., sedentary lifestyles and physical inactivity) and is associated with reduced 
functional capacity and chronic diseases.  Many older adults have hypertension, but there 
has been few studies conducted to investigate the effectiveness of lifestyle-based 
interventions in older adults with hypertension.    
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Assumptions 
The conceptual framework of the study was based on the social cognitive theory 
(SCT).  The SCT considers individual uniqueness and offers a comprehensive framework 
for understanding behavior change of individuals (Glanz, Rimer, & Viswanath, 2008; 
Simons-Morton, McLeroy, & Wendel, 2012).  One of the unique features of the SCT is 
the emphasis on the relationship between person, environment, and behavior (Simons-
Morton et al., 2012).  The current study assumes that there is a relationship between 
person (e.g., stress), environment (e.g., social support), and behavior (e.g., physical 
activity).  Individual characteristics may determine stress (person) and social support 
(environment), and can impact on physical activity (behavior).  Lifestyle-based 
interventions would improve changes in stress (person), social support (environment), 
and physical activity (behavior).   
Research Hypotheses 
The purpose of this study was to test the effects of a 6-month lifestyle-based 
intervention on blood pressure, physical activity, and health-related quality of life 
(HRQOL) in older American adults with hypertension, accounting for stress and social 
support as mediating variables.  After receiving a 6-month lifestyle-based intervention, 
the intervention group will have significant improvement in person (stress), environment 
(social support), and outcomes (physical activity behavior, blood pressure, and HRQOL) 
in older adults with hypertension from pre-test (baseline) to post-test (6 months)  
compared to the control group: 
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Hypothesis 1:  There will be a significant improvement in stress and social 
support. 
Hypothesis 2:  There will be a significant improvement in HRQOL, blood         
pressure, and physical activity frequency.  
Conceptual Definitions 
In this study, conceptual definitions are described below. 
1. Older adults with hypertension:  Older adults are defined as adults who are age 60 
and over (World Health Organization [WHO], 2015).  High blood pressure is 
defined as SBP≥ 140mmHg or DBP≥90mmHg, or taking antihypertensive 
medicine (AHA, 2014).  In this study, older adults with hypertension are defined 
as older adults who self–report taking antihypertensive medicine.   
2. Demographic factors:  Personal characteristics may affect perceived stress and 
social support, and can influence health behavior.  Demographic factors are 
defined as individual characteristics such as gender, ethnicity, educational level, 
and socioeconomic status.   
3. Person:  The term person refers to an individual with unique personality, personal 
values, past experiences, and learned behavior (Glanz et al., 2008; Simons-
Morton et al., 2012).  What a person thinks, feels, believes, and perceives may 
impact on her/his actions (Bandura, 1985).           
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4. Environment:  Environment refers to external social context and physical milieu 
with stimulants and reinforcements (Glanz et al., 2008; Simons-Morton et al., 
2012).   
5. Behavior:  Behavior represents responses to stimulants to accomplish immediate 
and long-term goals (Glanz et al., 2008; Simons-Morton et al., 2012).  For this  
study, behavior refers to participation in physical activity. 
6. Physical activity:  Physical activity refers to “a behavior that is any bodily 
movement produced by the contraction of skeletal muscles that substantially 
increases energy expenditure” (Ehrman & American College of Sports Medicine, 
2010, p.166).  In this study, physical activity refers to physical activity frequency. 
Physical activity frequency is defined as the amount of time that participants spent 
on physical activity during the last few months (Clark, 2012).            
7. Health-related quality of life:  The term of health-related quality of life is defined 
as a subjective and multi-dimensional concept which is related to physical, 
mental, emotional, and social functioning (Office of Disease Prevention and 
Health Promotion, 2015a).   
8. Stress:  Stress is defined as the brain's response to any change and demand 
(National Institute of Mental Health, 2015).  Stress can be real or perceived, acute 
or chronic, as well as positive or negative. 
9. Social support:  Social support is defined as “those activities performed by one 
individual that assist another person toward a desired goal” (Orsega-Smith, Payne, 
Mowen, Ho, & Godbey, 2007, p. 709). 
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Summary 
Studies have shown that physical activity and active lifestyles can reduce 
functional decline and promote health and well-being for older adults (Bennett et al., 
2005; Etnier & Karper, 2014; Jackson et al., 2009; Klumb & Maier, 2007).  However, in 
2012, merely 28.6% of older adults engaged in regular physical activity that met the 
federal physical activity guidelines (Office of Disease Prevention and Health Promotion, 
2013).  As many older adults have inactive lifestyles, a lifestyle-based intervention is 
essential for promoting older adults’ health and reducing functional declines for elders.  
Blood pressure is the most important predictor of cardiovascular diseases, such as 
stroke and heart attack (AHA, 2014).  Also, it is known worldwide, high blood pressure 
can be controlled if an effective intervention is undertaken (CDC, 2012).  However, 
hypertension is poorly controlled by older Americans (AHA, 2014; CDC, 2012).  As 
many older adults have uncontrolled hypertension in the United States, promoting active 
lifestyles and physical activity among older adults with hypertension is a national public 
health priority. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
Introduction 
By the year 2050, the number of persons aged 65 and over will reach nearly 89 
million in the United States (CDC, 2013).  Also, older adults aged 85 and older will be 
the fastest-growing population.  Nearly 50% of adults aged 65 and over have either mild 
limitation with mobility or severe physical disability (Ip et al., 2013; Shumway-Cook, 
Ciol, Yorkston, Hoffman, & Chan, 2005).  Clearly, promoting older adults’ physical 
functions and maintaining their mobility and independence as long as possible are public 
health priority.     
Current research clearly indicates that participation in a regular exercise program 
is an effective way to reduce and prevent a number of the functional declines associated 
with aging (Brinke et al., 2015; Chapman et al., 2013; Etnier & Karper, 2014; Rahl, 
2010).  Inactive and sedentary lifestyles can impact older adults’ physical functions and 
well-being (Chodzko-Zajko, 2014; Matthews et al., 2012; Rahl, 2010).  However, the 
average older adult spent nearly 60% or more than 9 hours of each day in sedentary 
behavior (Matthews et al., 2008; Matthews et al., 2012).  Hence, lifestyle-based 
interventions such as physical activity interventions are critically important in promoting 
physical health, mental well-being, functional capacity, health-related quality of life, and 
independence for older adults.  
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One of the goals of Healthy People 2020 is to promote that at least 47.9 % of 
adults engage in moderate-intensity aerobic physical activity for 150 minutes per week, 
or 75 minutes per week of vigorous-intensity aerobic physical activity, or an equivalent 
combination (Office of Disease Prevention and Health Promotion, 2015b).  Also, the 
objective of Healthy People 2020 on physical activity is to target at least 20.1% of adults 
meeting the federal physical activity guidelines for 150 minutes/week of moderate-
intensity aerobic physical activity or 75 minutes/week of vigorous intensity, or an 
equivalent combination, and for muscle-strengthening activity on 2 or more days per 
week (Office of Disease Prevention and Health Promotion, 2015b).  However, in 2012, 
the percentages of adults engaging in regular physical activity that met the federal 
physical activity guidelines were 24.2% among those aged 25-44 years, 18.2% among 
those aged 45-54 years, 16.0% among those aged 55-64 years, 14.8% among those aged 
65-74 years, 9.1% among those aged 75-84 years, and only 4.7% among those aged 85 
years and over (Office of Disease Prevention and Health Promotion, 2013).  Obviously, 
these national statistics indicate that older adults have lower participation rates of regular 
physical activity than young adults. 
Conceptual Framework 
Social cognitive theory (SCT) was used as a conceptual framework for this study.  
The SCT is one of the most frequently used and robust health behavior theories 
(McAlister, Perry, & Parcel, 2008; Olander et al., 2013; Plotnikoff, Lippke, Courneya, 
Birkett, & Sigal, 2008).  Social cognitive theory, an interpersonal-level behavior theory,  
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was developed in 1986 by Albert Bandura. It stems from the social learning theory (SLT) 
and consolidates concepts and processes from behavioral, cognitive, and emotional 
models/theories.  The SCT is one of most commonly used theoretical models on physical 
activity behavior in older adults.  It is very useful in predicting physical activity behavior 
with older adults  (Umstattd & Hallam, 2007; White, Wójcicki, & McAuley; 2012).    
The SCT assumes that behavior change occurs in a social environment within a 
dynamic, ongoing, and reciprocal interaction of the person, environment, and behavior.  
Reciprocal determinism, triadic reciprocity, is the central concept of the SCT.  Reciprocal 
determinism represents a self-regulatory feedback loop (Glanz et al., 2008; Simons-
Morton et al., 2012).  It refers to the dynamic and reciprocal interaction of person 
(individual with personality, experiences, and learned behavior), environment (external 
social context and physical milieu with stimuli and reinforcements), and behavior 
(responses to stimuli to achieve immediate and long-term goals).  Overall, the SCT 
provides comprehensive perspectives and a broader model of behavior change and 
maintenance.  In this study, applying the SCT as the conceptual framework to examine 
older adults’ physical activity behavior, a relationship can be assumed between person 
(e.g., stress), environment (e.g., social support), and behavior (e.g., physical activity). 
Components of Conceptual Framework 
The conceptual framework guiding this study was derived from the social 
cognitive theory and literature review.  Figure 1 shows the components of the conceptual 
framework in this study.  Demographic factors (participants’ characteristics), independent 
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variables, include age, race, gender, income, and educational level.  The outcome 
(dependent) variables including physical activity (behavior), blood pressure, and health-
related quality of life are targeted by the intervention.  As indicated in Figure 1, stress 
(person) and social support (environment) are also targeted by the intervention. 
 
 
 
 
 
 
 
 
 
 
 
Conceptual Framework of the Lifestyle-Based Intervention Study.   Figure 1.  
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Physical Activity 
Physical activity is defined as “a behavior that is any bodily movement produced 
by the contraction of skeletal muscles that substantially increases energy expenditure” 
(Ehrman & American College of Sports Medicine, 2010, p.166).  Four major components 
of physical activity include aerobic exercise (endurance exercise), resistance exercise 
(strength training), flexibility training (stretching, range-of-motion exercise), and balance 
exercise.  Overall, most physical activity programs for older adults are based on the FITT 
principle: frequency, intensity, time (duration), and type of exercise (American College 
of Sports Medicine, Thompson, Gordon, & Pescatello, 2010; Chodzko-Zajko, 2014; 
Rahl, 2010).  Frequency of physical activity refers to how many days the elder takes part 
in physical activity per week.  Intensity of physical activity means what level the elder 
perceives exertion during a physical activity session.  Time of physical activity represents 
how long the elder spends in physical activity.  Basically, the recommended duration of 
physical activity for older adults varies in the intensity of physical activity.  Type of 
exercise refers to mode of physical activity.  Walking is one of the most popular types of 
physical activity among older adults (Chodzko-Zajko, 2014; Rahl, 2010).   
Regular physical activity is essential to healthy aging.  The National Institute on 
Aging (2011) strongly recommends endurance exercise (e.g., walking), strength training 
(e.g., lifting weights), flexibility exercise (e.g., shoulder and upper arm stretch), and 
balance exercise (e.g., Tai Chi) for older adults.  Federal physical activity guidelines 
highly recommend moderate-intensity aerobic physical activity for at least 150 minutes 
every week or vigorous-intensity aerobic physical activity for at least 75 minutes every 
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week, or an equivalent combination for older adults (CDC, 2014a; Office of Disease 
Prevention and Health Promotion, 2008).  According to the Borg Scale (Rating of 
Perceived Exertion, RPE), a 10-point scale, moderate-intensity physical activity refers to 
perceived exertion level of 5 to 6, whereas vigorous-intensity physical activity is a 7 to 8 
on this scale (American College of Sports Medicine et al., 2010; CDC, 2014a).  In 
addition, older adults are suggested to work on all major muscle groups for two or more 
days per week based on the federal physical activity guidelines (CDC, 2014a; Office of 
Disease Prevention and Health Promotion, 2008).   Major muscle groups include arms, 
shoulders, chest, abdomen, back, hips, and legs.  Basically, a physical activity session for 
older adults should include the warm-up and cool-down for 5 to 10 minutes, moderate-
intensity physical activity or vigorous-intensity physical activity for 20 to 60 minutes, 
and flexibility exercises for 10 minutes (CDC, 2014a; Chodzko-Zajko, 2014). 
Health Benefits of Physical Activity 
Regular physical activity is highly recommended for older adults.  The benefits of 
regular physical activity for older adults include increasing aerobic capacity, reducing 
cardiovascular disease risk factors, changing in body composition, improving insulin 
sensitivity and increasing glucose transporters in muscle, preventing the risk for 
osteoporosis, improving brain health, mental well-being, and physical fitness (Bherer, 
Erickson, & Liu-Ambrose, 2013; Brinke et al., 2015; Chapman et al., 2013; Etnier & 
Karper, 2014; Rahl, 2010).  Also, Centers for Disease Control and Prevention (2011) has 
indicated numerous health benefits of physical activity for older adults, such as 
maintaining healthy weight, reducing the risk of chronic diseases (e.g., hypertension and 
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type 2 Diabetes), lowering the risk of some cancers (e.g., colon and breast cancer), 
building strong and healthy bones and muscles, enhancing one’s ability to do daily 
activities, preventing falls, improving mental health and mood, and increasing one’s 
chances of living longer.   
Maximal oxygen uptake (VO2max) is characterized as the maximum oxygen 
consumption during maximal physical effort (American College of Sports Medicine et 
al., 2010; Rahl, 2010).  VO2max declines with age and decreases nearly 5 to 15% per 
decade beginning at 25-30 years of age (Chodzko-Zajko, 2014; Rahl, 2010).  However, 
older adults who engage in regular aerobic endurance exercise can increase 10% to 30% 
VO2max.  In addition, older adults can improve their blood pressure and body composition 
with exercise training.  Studies indicated that aerobic exercise training reduced resting 
blood pressure in hypertensive older persons (American College of Sports Medicine et 
al., 2010; Chiang & Sun, 2009; Gallagher et al., 2012; Rahl, 2010; Wellman, Kamp, 
Kirk-Sanchez, & Johnson, 2007).  Also, regular physical activity can significantly reduce 
total percent of body fat in older adults (Etnier & Karper, 2014; Kay & Fiatarone Singh, 
2006; Rahl, 2010).  All in all, regular physical activity results in reducing heart disease 
risk and improving cardiovascular function in older adults.  
Additional benefits of physical activity involve improved bone health and 
cognitive function.  Studies have found that regular physical activity can contribute to 
reduce the risk for osteoporosis and falling and improve postural stability in older adults 
(Etnier & Karper, 2014; Park et al., 2006; Rahl, 2010; Taylor et al., 2004; Yorston, Kolt, 
& Rosenkranz, 2012).  These benefits associated with regular physical activity can 
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contribute to an active and independent lifestyle and significantly improve functional 
capacity for older adults. Nearly one in nine people age 65 and older has Alzheimer’s 
disease in the United States (Alzheimer’s Association, 2014 ).  Studies revealed that 
regular physical activity improved older adults’ memory, cognitive function, and brain 
health (Alzheimer’s Disease International, 2014; Bherer et al., 2013; Brinke et al., 2015; 
Chapman et al., 2013; Etnier & Karper, 2014; Rahl, 2010).  A 6-month randomized 
controlled trial was conducted by Brinke et al. (2015); the result indicated that regular 
aerobic exercise significantly increased left, right, and total hippocampal volumes in 
older women with probable mild cognitive impairment.  Similarly, Chapman et al. (2013) 
examined the effect of a 3-month randomized controlled trial on brain function in older 
adults.  The result has demonstrated that short-term aerobic exercise training can improve 
cognitive function, brain health, and cardiovascular fitness for sedentary elders.  In short, 
regular physical activity has significant positive effects on memory and learning, cerebral 
blood volume, perfusion of the hippocampus, and cognitive performance (Brinke et al., 
2015; Chapman et al., 2013; Erickson et al., 2011; Taylor et al., 2004).     
Factors Influencing Physical Activity Participation 
Some factors may influence the engagement in regular physical activity for older 
adults.  For example, the enjoyment of physical activity, encouragement of family and 
friends, and positive beliefs on the benefits of physical activity are critical factors to 
promote regular physical activity for older adults (Ginis et al., 2006; Lee, Avis, & Arthur, 
2007; Rahl, 2010; Taylor et al., 2004).  Conversely, lack of time and transportation, 
weather conditions, safety issues, poor health status, and economic difficulties are 
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barriers for regular physical activity among older adults (Ginis et al., 2006; Rahl, 2010; 
Taylor et al., 2008). In addition, cultural health beliefs may play an important role in 
engaging physical activity.  For instance, some older Chinese Americans believe that 
moderate or vigorous physical activity is not appropriate for older people (Li, Stewart, 
Stotts, & Froelicher, 2006; Taylor et al., 2008).  Race, gender, income, and educational 
level also appear to impact regular physical activity participation (Office of Disease 
Prevention and Health Promotion, 2013; Rahl, 2010).  Overall, African Americans and 
Hispanics are less likely to meet the federal physical activity guidelines than Caucasians 
(Office of Disease Prevention and Health Promotion, 2013).  Women have a lower rate of 
meeting the federal physical activity guidelines than men.  The percentages of adults who 
meet the federal physical activity guidelines increase as income and educational level 
increase.  All in all, these results imply that social disparities may exist in physical 
activity participation for older adults.        
Relationship between Stress and Physical Activity 
There is no universal conclusion on the definition of stress (Stults-Kolehmainen 
& Sinha, 2014).  National Institute of Mental Health (2015) defines stress as the brain's 
response to any change and demand.  McEwen (2007) pointed out that stress is used to 
express experiences that are challenging physiologically and emotionally.  Stress can be 
real or perceived, acute or chronic, as well as positive or negative.  Lazarus and Folkman 
(1984) asserted that perceived stress represents appraisals of person-environment 
interactions that may impact health behaviors, emotional well-being, biological 
processes, and physical health outcomes.  Studies have shown that chronic stress may 
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cause serious health problems and decline physical functions, such as cardiovascular 
disease, high blood pressure, diabetes, depression, immune system impairments, and 
other stress-related illnesses (Dhabhar, 2014; Kivimaki et al., 2002; McVicar, Ravalier, & 
Greenwood, 2014; Schetter & Dolbier, 2011; Stults-Kolehmainen & Sinha, 2014; Vitlic, 
Lord, & Phillips, 2014; Webb & Beckstead, 2002) .  Long-term stress can damage brain 
cells, leading to dementia, cognitive dysfunction, or mental disorders (Sandi, 2004; 
Stults-Kolehmainen & Sinha, 2014). 
Older adults are more vulnerable to physical and psychosocial stressors (Hamer, 
2012; Rimmele et al., 2009; Rueggeberg, Wrosch, & Miller, 2012).  For older adults, 
physical stressors can come from chronic illness, disability, chronic pain, cognitive 
changes, or aging-related physical impairments (Rueggeberg et al., 2012). Psychosocial 
stressors in older adults may involve financial concerns, retirement, change in living 
situation, family problems, caring for a spouse with Alzheimer's disease or serious 
illness, or the loss of a spouse (Rimmele et al., 2009; Yoshiuchi et al., 2010). Some types 
of stressors are chronic and long term and can stimulate neurophysiological systems in 
response to stress. Over time, stress can negatively impact physical and mental health on 
older adults (Rimmele et al., 2009; Taylor-Piliae et al., 2010).    
Studies have indicated that engaging in physical activity is correlated to be more 
biologically resilient to psychosocial stressors for older adults (Atlantis, Chow, Kirby, & 
Singh, 2004; Hamer, 2012; Rimmele et al., 2009; Rueggeberg et al., 2012).  For example, 
in a 4-year longitudinal study of community-dwelling older adults testing the long-term 
effect of physical activity on perceived stress and physical health, the result indicated that 
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older adults who frequently engaged in physical activity significantly decreased high 
levels of perceived stress and improved physical health (Rueggeberg et al., 2012).  These 
findings suggest that physical activity is an effective way to reduce stress level and 
promote physical health.  In addition, stress levels are negatively associated with physical 
activity levels (Taylor-Piliae et al., 2010; Yoshiuchi et al., 2010).  Taylor-Piliae et al. 
(2010) conducted a study to examine psychological factors and physical activity levels in 
older adults; the result showed that lower levels of stress were significantly associated 
with higher levels of physical activity.  Similarly, Yoshiuchi et al. (2010) investigated the 
relationship between stressful life events and habitual physical activity in older adults.  
The result revealed that stressful life events were significantly associated with a low level 
of habitual physical activity.  For instance, older adults who are experiencing stressful 
life events such as the death of their spouses may decrease physical activity.  In short, 
these studies have revealed that there is a reciprocal relationship between stress and 
physical activity (Stults-Kolehmainen & Sinha, 2014).  Physical activity can decrease 
perceived stress, relieve stress symptoms, and prevent stress-related illnesses. 
Conversely, high levels of perceived stress may contribute to negatively impact physical 
activity participation.  In other words, stress may impair healthy lifestyle practices and 
decrease physical activity (Hamer, 2012). 
Relationship between Social Support and Physical Activity 
The definition of social support varies greatly (Molloy, Dixon, Hamer, & 
Sniehotta, 2010; Nezu, Nezu, Geller, & Weiner, 2013; Orsega-Smith et al., 2007).  
Orsega-Smith et al. (2007) defined social support as “those activities performed by one 
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individual that assist another person toward a desired goal” (p. 709).  Fernandez et al. 
(2014) asserted that social support can impact the cognitive appraisal of stressful 
circumstances and promotes coping.  Basically, social support refers to social 
relationships, resources, and interactions including perceived support and received 
support (Fernandez et al., 2014; Molloy et al., 2010; Nezu et al., 2013).   Perceived 
support means the perception of relationships and supports the individual can access and 
potential available in case of need.  Received support involves actual supportive 
behaviors or specific instances of actual support. There are two types of received support: 
positive support and negative support (Nezu et al., 2013).  Positive support represents the 
individual receives beneficial or affirmative support.  Conversely, negative support refers 
to the individual receives unsupportive or adverse support.  Social support can also be 
characterized as non-directive support (reflective listening) or directive support 
(providing directions or recommendations) (Harber, Schneider, Everard, & Fisher, 2005).   
Overall, social support can be divided into two main categories: structural and 
functional support (Nezu et al., 2013). Structural support refers to social supportive 
networks, such as marital status, friendship, frequency of interpersonal contact, 
memberships in groups or communities, and number of contacts.  Functional support 
represents supportive behaviors offered by one’s social networks. For example, 
functional support in physical activity for older adults may involve informational support 
(e.g., providing information about physical activity), instrumental support (e.g., driving a 
friend to a physical activity class), emotional support (e.g., calling and listening a friend 
to know how his/her physical activity is going), and appraisal support (e.g., providing 
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encouragement for maintaining physical activity) (Berkman, 1995; Nezu et al., 2013; 
Orsega-Smith et al., 2007).      
 Social support has been linked to health outcomes (Kwag et al., 2011; Nezu et 
al., 2013; Orsega-Smith et al., 2007).  In other words, social networks and interactions 
have been found to impact physical health and psychological well-being.  Numerous 
studies have indicated that higher social support is associated with better cardiovascular, 
endocrine, and immune functions in older adults (Nezu et al., 2013; Paukert et al., 2010).  
In addition, social support can promote mental health in older adults.  A study was 
conducted by Kwag et al. (2011) to investigate how social support impacts fatigue, 
loneliness, and depression among older adults.  The result showed that higher social 
support was significantly associated with lower levels of fatigue and loneliness. 
Similarly, Paukert et al. (2010) conducted a randomized clinical trial to test the role of 
social support on depressive and anxiety symptoms in older adults.  The finding of this 
study indicated that higher social support was significantly associated with higher 
positive affect and decreased depressive symptoms.  In short, these studies imply social 
support may predict physical health and mental well-being in older adults.   
Studies have indicated that social support is considered to impact physical activity 
in older adults ( Carlson et al., 2012; Fernandez et al., 2014; Kwag et al., 2011; Orsega-
Smith et al., 2007; Paukert et al., 2010; Sasidharan, Payne, Orsega-Smith, & Godbey, 
2006; Warner et al., 2011).  In a longitudinal study, Fernandez et al. (2014) examined the 
relationship between social support and physical activity changes in older adults; the 
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results showed the relevance of social support as a moderator in physical activity 
changes.  In addition, social support provided by family and friends may play a critical 
role in affecting physical activity participation in older adults.  Sasidharan et al. (2006) 
investigated the influence of social support for leisure on physical activity in older adults.  
The result of this study indicated that support from friends significantly increased 
physical activity participation among older adults.  Similarly, Orsega-Smith and 
colleagues (2007) tested the role of social support in physical activity among older adults.  
Results of this study demonstrated that social support from friends was positively related 
to physical activity in older adults.  All in all, these studies have shown that social 
support may predict physical activity initiation and maintenance. 
Health-Related Quality of Life (HRQOL) 
The World Health Organization (WHO) has emphasized the importance of 
assessing and promoting people’s quality of life (World Health Organization, 2005).  It is 
referred to as health-related quality of life (HRQOL) when quality of life is considered in 
the health-related context. One of goals of Healthy People 2020 is promoting health-
related quality of life and well-being across all life stages (Office of Disease Prevention 
and Health Promotion, 2015a).  The term of health-related quality of life is frequently 
used to measure the effects of interventions and treatments on health benefits in older 
adults.  Overall, HRQOL is a subjective and multi-dimensional concept which is related 
to physical, mental, emotional, and social functioning (Office of Disease Prevention and 
Health Promotion, 2015a).   
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Factors that influence health-related quality of life (HRQOL) among older adults 
include race, medical care costs, physical activity, and smoking (Hu, 2007; Skarupski et 
al., 2007; Thompson, Zack, Krahn, Andresen, & Barile, 2012).  Thompson and 
colleagues (2012) recommended that lowering medical care cost, increasing physical 
activity, and decreasing smoking behavior can improve HRQOL in older adults. In 
addition, older adults’ mobility may predict HRQOL (Groessl et al., 2007; Moriarty, 
Zack, Kobau, 2003).  Groessl et al. (2007) found that older adults with impaired mobility 
or functional limitations had reduced HRQOL.  Moreover, racial differences exist in 
health-related quality of life among older adults.  Older White Americans have better 
HRQOL than older Africa Americans (Skarupski et al., 2007).  Also, the black-white 
differences in HRQOL tend to increase with age; the black-white differences in HRQOL 
are greater in older women than older men.       
Significantly, geographical variations and regional differences exist in 
HRQOL of older Americans(Kachan et al., 2014).   Kachan and colleagues (2014) 
analyzed pooled data from 1997 through 2010 from the National Health Interview Survey 
for older Americans aged 65 or older.  Results showed that older residents of Alaska, 
Alabama, Arkansas, Mississippi, and West Virginia had the lowest mean HRQOL scores; 
older residents of Arizona, Delaware, Nevada, New Hampshire, and Vermont had the 
highest HRQOL scores. Lastly, HRQOL varies significantly by sex, education, and 
annual household income in older adults. Older adults with less than a high school 
education or lower annual household income are particularly vulnerable to reduced 
HRQOL (Hu, 2007; Keyes et al., 2005; Moriarty et al., 2003).  On average, older men 
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have higher level of HRQOL than older women.  All in all, these findings indicate that 
sex, race, education, geographical variations, functional limitations, health 
behaviors, and annual household income may impact older adults’ HRQOL.  It implies 
that social disparities may exist in HRQOL of older adults. 
Relationship between Stress and Health-Related Quality of Life 
Studies have indicated stress negatively impacts physical health and mental well-
being (Ames, Jones, Howe, & Brantley, 2001; Charles, Piazza, Mogle, Sliwinski, & 
Almeida, 2013; Kulmala et al, 2013).  Older adults can be more vulnerable to stressful 
life events. It is critically important to examine the influence of stress and its relation to 
HRQOL in older adults.  However, there is little research in this area.  Nevertheless, 
Ames et al. (2001) tested the impact of stress on HRQOL in 183 middle-aged and older 
adults.  Results revealed that major and minor stress both significantly predicted 
HRQOL.  In addition, Gerber (2012) examined the relations of perceived stress and 
social support to HRQOL in 137 community-dwelling older adults. The finding indicated 
that perceived stress was not significantly associated with physical HRQOL. However, 
higher perceived stress was significantly associated with poorer mental HRQOL.  Also, 
there was significantly interaction between perceived stress and social support on mental 
HRQOL.  In Frias and Whyne’s (2015) study, they tested the relationship between stress 
and HRQOL in 134 community-dwelling older adults.  The result indicated that stress 
was negatively associated with HRQOL.  All in all, these findings suggest that stress may 
impact and predict HRQOL in older adults.        
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Relationship between Social Support and Health-Related Quality of Life 
Overall health can be influenced by multiple factors, including one’s physical 
functions, health behaviors, and psychological and social well-being. Previous studies 
have demonstrated an association between increased levels of social support and reduced 
risk for physical disease and mental illness (Kwag et al., 2011; Nezu et al., 2013; Orsega-
Smith et al., 2007).  Truly, social support plays an important role in maintaining physical 
health and mental well-being, and promoting health-related quality of life (HRQOL) 
(Achat et al., 1998; Gallegos-Carrillo et al., 2009; Keyes et al., 2005).  Keyes et al. 
(2005) examined the relationship between social support and HRQOL in community-
dwelling older adults. The results revealed that there was an association between 
perceived social support and HRQOL in older adults. Higher levels of perceived social 
support were significantly associated with higher levels of HRQOL.    
The findings of Keyes et al.’s (2005) study indicated that HRQOL varied 
significantly by characteristics of social support. Older adults visited friends or relatives 
at least several times per week had higher levels of HRQOL than those who almost never 
visited friends or relatives in the past month.  Older adults who reported having three or 
more friends for emotional support reported higher levels of HRQOL than those with no 
close friends for emotional support. Additionally, older adults who perceived no help 
available had lower levels of HRQOL than those who perceived help was available.  
However, there was no significant difference in HRQOL between older adults who lived 
alone and those who lived with one or more persons. 
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Gallegos-Carrillo et al. (2009) tested how social network is related to HRQOL.  
The results showed that older adults with a larger social network of close friends and 
relatives were significantly associated with better HRQOL.  However, older adults who 
lived alone were not significantly associated with HRQOL. Moreover, Gerber (2012) 
examined the relations of social support to HRQOL in community-dwelling older adults.  
Results indicated that social support was not significantly associated with physical 
HRQOL, but lower levels of social support were significantly associated with lower 
levels of mental HRQOL.  In Sherman et al.'s (2006) study, the results also concluded 
that social support significantly predicted psychosocial HRQOL, but did not predict  
physical HRQOL.  In short, these studies imply that social support plays an important 
role in predicting mental or psychosocial HRQOL.   
Lifestyle-Based Intervention Studies 
The aging population represents greater long-term health care challenges than 
ever seen before by health care providers, family caregivers, and older adults themselves 
(Groessl et al., 2007; Rippe, 2013; Wu, Chi, Plassman, & Guo, 2010).  Older adults now 
have an extended life span, but many older adults face multiple chronic diseases such as 
hypertension, diabetes, cardiovascular diseases, and pulmonary diseases. Such older 
adults often have impairments in physical function and mental well-being, resulting in 
dependence, functional decline, and reduced health-related quality of life (Groessl et al., 
2007; Rahl, 2010).  Sedentary or inactive lifestyle is one of the major risk factors for 
chronic diseases and functional limitations among older adults (Chodzko-Zajko, 2014; 
Rahl, 2010). Also, healthy aging is largely determined by one’s lifestyle choices.  Hence, 
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lifestyle modification and lifestyle-based interventions are strongly recommended for 
older adults including regular physical activity, a healthy dietary pattern, stress 
management, and active social relationships (Chodzko-Zajko, 2014; Office of Disease 
Prevention and Health Promotion, 2013; Rippe, 2013).  
One of the primary goals of lifestyle-based interventions is to help older adults in 
developing and adopting an active, meaningful, and healthy lifestyle for successful aging 
that is sustainable and maintainable for their daily routines (Clark et al., 2012; Fielding et 
al., 2011; Jackson et al., 2009; Marsh et al., 2013; Rejeski et al., 2005; Rejeski et al., 
2011).  In a review of lifestyle interventions in older adults, results have showed that 
lifestyle-based interventions may target single lifestyle behavior (e.g., physical activity), 
two lifestyle behaviors (e.g., physical activity and dietary behaviors), or multiple lifestyle 
behaviors (e.g., physical activity, dietary behavior, and social relationships) (Fielding et 
al., 2011; Hageman, Pullen, Hertzog, & Boeckner, 2014; Rejeski et al., 2011).  Social 
cognitive theory is frequently used in theory-based lifestyle intervention studies in older 
adults (Fielding et al., 2011).  Overall, physical activity intervention, physical activity in 
combination with dietary behavior change interventions, and multiple-behavior lifestyle 
interventions are commonly used in lifestyle-based programs among older adults (Clark 
et al., 2012; Fielding et al., 2011; Hageman et al., 2014; Jackson et al., 2009; Marsh et al., 
2013; Rejeski et al., 2011). Components, modes, and doses of physical activity 
interventions, physical activity in combination with dietary behavior change 
interventions, and multiple-behavior lifestyle interventions are described as below. 
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Physical Activity Interventions 
  The physical activity intervention focuses on promoting older adults’ physical 
activity behavior.  Basically, a physical activity intervention may encompass aerobic, 
strength, flexibility, or/and balance training (Fielding et al., 2011; Hageman et al., 2014; 
Marsh et al., 2013; Rejeski et al., 2011).  Also, walking is the most commonly used 
physical activity intervention.  For example, in the Lifestyle Interventions and 
Independence for Elders (LIFE) Study, Fielding et al. (2011) designed a supervised 
moderate-intensity physical activity program in sedentary older adults to evaluate the 
long-term effects of a physical activity intervention on preventing or reducing mobility 
disability.  In the LIFE study, physical activity interventions include aerobic, strength, 
flexibility, and balance training.  Each intervention session was preceded by a warm-up 
and followed by a cool-down period.  Overall, this physical activity intervention was 
based on social cognitive theory and federal physical activity guidelines. 
 Mode of delivery comprises three areas: medium, format, and approach (Sidani & 
Braden, 2011).  Written and verbal media are frequently used in physical activity 
interventions, including booklets, phone call reminders, individual counseling sessions, 
and group meetings (Fielding et al., 2011; Hageman et al., 2014; Marsh et al., 2013; 
Rejeski et al., 2011).  Also, two commonly used approaches in the physical activity 
intervention to increase physical activity are group-based and home-based interventions.  
In addition, the dose of intervention consists of purity, amount, frequency, and duration 
(Sidani & Braden, 2011).  Purity reflects concentration of the intervention.  Amount, 
frequency, and duration represent exposure to the intervention (Sidani & Braden, 2011).  
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For example, Rejeski et al. (2011) conducted the Cooperative Lifestyle Intervention 
Program, an 18-month physical activity intervention included three 90-minute group 
meetings and one 30-minute individual counseling session per month during the first six 
months; one group meeting and a telephone contact were provided during the 7-18 
months.  Overall, doses of physical activity interventions are based on federal physical 
activity guidelines for older adults (e.g., 30-minute moderate-intensity aerobic physical 
activity for at least 5 days per week).  In order to change and maintain older adults’ health 
behavior, most  physical activity interventions in older adults were long-term programs 
which were followed for an average of 1 – 2.7 years (Fielding et al., 2011; Hageman et 
al., 2014; Marsh et al., 2013; Pahor et al, 2014; Rejeski et al., 2011).   
Physical Activity in Combination with Dietary Behavior Change Interventions 
Physical activity in combination with dietary behavior change interventions 
include the physical activity intervention described previously, but also in combination 
with dietary interventions.  The goal of physical activity in combination with dietary 
interventions (PA + dietary interventions) in older adults is to achieve and maintain a 
healthy weight and regular physical activity (Hageman et al., 2014; Rejeski et al., 2011).  
In a review of lifestyle-based interventions, results showed that recommendations for 
healthy eating were based on federal dietary guidelines for Americans or the Dietary 
Approaches to Stop Hypertension (DASH) guideline (Hageman et al., 2014; Rejeski et 
al., 2011).  Modes of delivery involved Internet-based, print-mailed delivery, phone 
contacts, individual counseling sessions, and group meetings (Fielding et al., 2011; 
Hageman et al., 2014; Rejeski et al., 2011). 
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 Doses of PA + dietary interventions vary in different lifestyle-based programs.  
For instance, Rejeski et al. (2011) conducted an 18-month weight loss in combination 
with physical activity intervention.  This intervention involved one 30-minute individual 
counseling meeting and three 90-minute group sessions every month during the first six 
months; one group meeting and a telephone contact were offered during the 7-18 months.  
In the Wellness for Women Study, Hageman et al. (2014) designed a 12-month physical 
activity intervention in combination with DASH eating plan for midlife and older women 
with prehypertension.  Web-based and print-mailed interventions included two 2-hour 
counseling meetings, strength-training video, five phone goal-setting sessions, and 16 
web-based or print-mailed newsletters.  Overall, in order to shape and maintain older 
adults’ physical activity and dietary behaviors, most of PA + dietary programs were long-
term interventions which delivered and followed for average of 1.5 – 2 years (Fielding et 
al., 2011; Hageman et al., 2014; Rejeski et al., 2011).  
Multiple-Behavior Lifestyle Interventions 
Lifestyle-based programs in older adults may involve multiple lifestyle-related 
behaviors such as physical activity, dietary behavior, cultural awareness, and social 
relationships.  The objective of multiple-behavior lifestyle interventions in older adults is 
to achieve successful aging, and initiate and maintain a healthy lifestyle that involve 
multiple health behavior changes (Clark et al., 2012; Fielding et al., 2011; Jackson et al., 
2009; Rejeski et al., 2011).  In a review of multiple-behavior lifestyle interventions, 
modes of delivery involved printed materials, phone contacts, individual counseling 
sessions, group meetings, and community outings (Clark et al., 2012; Jackson et al., 
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2009; Rejeski et al., 2011).  Also, home-based and community-based interventions were 
most commonly employed in multiple-behavior lifestyle-based programs. 
Elements and doses of multiple-behavior lifestyle interventions vary in different 
lifestyle-based programs.  For example, Clark et al. (2012) conducted a 6-month lifestyle 
intervention in promoting the well-being of independently living older adults, elements of 
the lifestyle intervention including goal setting, daily activity, social relationship, cultural 
awareness, transportation utilization, time use and energy conservation, home and 
community safety, and changing routines and habits. This intervention involved a 2-hour 
small group sessions weekly, ten 1-hour individual sessions, and community outings 
monthly.  Overall, most multiple-behavior lifestyle programs were long-term 
interventions which delivered and followed for an average of 1.5 – 2.7 years in order to 
initiate and maintain older adults’ healthy lifestyles (Clark et al., 2012; Fielding et al., 
2011; Jackson et al., 2009; Rejeski et al., 2011).   
Effects of Lifestyle-Based Interventions 
Lifestyle-based interventions have been found to promote physical health and 
psychosocial well-being in older adults ( Clark et al., 2012; Espeland et al., 2007; 
Fielding et al., 2011;  Ip et al., 2013; Jackson et al., 2009; Liu et al., 2013; Marsh et al., 
2013; Matthews et al.,2011; Pahor et al, 2014; Picarsic et al., 2008; Teri et al., 2011; 
Williamson et al., 2009).  Clark et al. (2012) conducted a 6-month lifestyle intervention 
in community-dwelling older adults; results of this study indicated that the intervention 
group (received multiple-behavior lifestyle interventions) had significantly greater 
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improvements in vitality, bodily pain, social functioning, mental health, life satisfaction, 
and depressive symptomatology than the control group (did not receive interventions).  Ip 
et al. (2013) examined the effectiveness of a one-year lifestyle intervention on physical 
function among older adults aged 70-89.  A total of 424 older adults were randomly 
assigned to the experimental group (a physical activity program) and the control group (a 
successful aging education program).  The results showed that the experimental group 
was more likely to regain and maintain physical functioning than the control group.  
Also, the experimental group was less likely to reduce physical functioning when 
compared with the control group.  In short, lifestyle-based interventions may promote 
health-related quality of life and reduce physical limitations in older adults. 
 Studies have revealed that lifestyle-based interventions can improve 
prehypertension and weight management in older adults (Hageman et al., 2014; Rejeski 
et al., 2011).  Hageman et al. (2014) designed a community-based clinical trial to test the 
effect of a 12-month lifestyle intervention in midlife and older women with 
prehypertension. A total of 289 participants were randomly assigned to three groups: 
standard advice group (the control group), web-based lifestyle intervention group, and 
print-mailed lifestyle intervention group.  The results of this study showed that two 
intervention groups had significantly greater improvements in waist circumference, 
saturated fat, daily servings of fruit and vegetables, and low fat dairy than the control 
group.  Also, the web-based intervention group had significantly greater reduction in 
systolic blood pressure and greater improvements in VO2max when compared with the 
control group.  Similarly, in Rejeski et al.’s (2011) study, a randomized controlled trial 
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was conducted to test the effects of a 6-month lifestyle intervention on eating behavior 
and weight loss in older, obese adults.  A total of 288 older adults were randomly 
assigned to three groups: physical activity group (PA), weight loss in combination with 
physical activity group (WL+PA), and successful aging health education group (SA).  
Results of this study showed that WL+PA group had significantly greater improvements 
on weight management than PA group and SA group.  All in all, these studies suggest 
that lifestyle-based interventions play a critical role to initiate and maintain older adults’ 
healthy lifestyles for healthy aging.  
Cultural Relevance 
Health disparities exist among racial and ethnic disadvantaged populations in the 
United States.  For example, older Hispanic and African Americans are less likely to 
report good to excellent health status than White Americans (Smedley, Stith, & Nelson, 
2004). Also, older African American and older Hispanic Americans are more likely to 
report functional limitations than White Americans. In addition, culture establishes 
norms, values, and beliefs for health behavior (Simons-Morton et al., 2012).  Truly, many 
health problems stem from culture, family, and neighborhood. Notably, almost every 
aspect of well-being and quality of life with older adults can be affected by race, 
ethnicity, and culture.  Hence, it is crucial to deliver ethnically and culturally tailored 
interventions for older minorities.   
Given the critical need to reduce racial and ethnic health disparities among older 
adults, the research participation of older ethnic minorities in intervention studies is 
essential. As the diversity of racial and ethnic elders in the United States increases, 
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critical to lifestyle-based intervention research is the ability to conduct studies on the 
sample adequately representative of older Americans under investigation to achieve 
sufficient generalizability.  However, the recruitment of older adults into intervention 
research is challenging and difficult, especially among older minorities (Carlson et al., 
2014; Moreno-John et al., 2004; Sidani & Braden, 2011; Stahl & Vasquez, 2004).  
Possible reasons for the low participation of ethnical minority elders in intervention 
research include mistrust of the research community, language and health literacy 
barriers, fear of deportation, lack of transportations, and the social isolation.       
It is critical to deliver culturally linguistic sensitive interventions for older 
Americans, but a one-size-fits-all approach does not work for all ethnically diverse 
elders.  For instance, a recruitment that approach works well for a Chinese American 
community may fail in a Hispanic American community.  Nevertheless, there are two 
strategies for delivering culturally linguistic sensitive interventions for older adults: 
training researchers on cultural competence, and providing bilingual health education 
materials and forms to older adults whose first language is not English. Additionally, 
Moreno-John et al. (2004) recommended four strategies for enhancing research 
participation among ethnical older minorities: building a trust relationship with 
community members/community-based organizations, applying participatory approaches 
to research, targeting the special events of ethnic elders, and training and presenting the 
findings on designing studies with ethnical older adults.  Finally, culturally tailored 
strategies to promote recruitment among ethnic elders including employing recruiters 
who can deliver culturally linguistic sensitive interventions, using translated flyers and 
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brochures, employment of pictures of ethnic elders in posters,  performing the consent 
process in a small group to facilitate the enrollment, and maintaining a trust relationship 
with community members/community centers by sharing research findings are strongly 
recommended for lifestyle-based intervention research in older minorities (Carlson et al., 
2014; Moreno-John et al., 2004).  
Summary 
Current literature indicates that the effectiveness of lifestyle-based interventions 
in older adults is an ongoing discussion. In other words, further studies are needed to 
investigate the effects of lifestyle interventions in older adults with chronic diseases.  
Lifestyle-based interventions such as physical activity interventions are the cornerstone 
of health promotion programs for older adults. Lifestyle-based interventions have 
numerous benefits and low costs for promoting older adults’ health. As the older 
population is growing significantly and many older adults have hypertension, further 
research with rigorous methodological designations is needed to define the effectiveness 
of lifestyle-based interventions for older adults with hypertension.   
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CHAPTER III 
METHODOLOGY 
Introduction 
 The current study used a secondary dataset from the Well Elderly 2 Study (Clark, 
2012) to examine the effects of a 6-month lifestyle intervention in older adults with 
hypertension.  In this study, a two-group randomized controlled trail with pretest-posttest 
design was used to test the differences between the intervention group (received a 6-
month intervention) and the control group (did not receive a 6-month intervention) on 
physical activity, blood pressure, and health-related quality of life from pre-test (baseline) 
to post-test (6 months) in older adults with hypertension. 
The Original Study (Well Elderly 2 Study) 
Design  
The Well Elderly 2 Study was funded by the National Institute on Aging (R01 
AG021108).  The purpose of the study was to examine the effectiveness and cost-
effectiveness of a 6-month lifestyle-based intervention in older adults in California 
(Clark, 2012; Clark et al., 2012).  The study was a two-group randomized controlled trail 
using crossover design with pre-test, post-test (6 months), and one-year follow up.  All 
participants were randomly assigned into two groups: the control group (did not 
participate in the intervention program) and the intervention group (participated in the 
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intervention program).  Neither the interveners nor the intervention group were blind to 
the intervention, but both the interveners and the participants were blind to the study 
design.    
Sample / Setting 
In the Well Elderly 2 Study, a convenience sample was recruited from the urban 
Los Angeles area in California (Clark, 2012; Clark et al., 2012; Jackson et al., 2009).  
The target population was independent-living older Americans who spoke either English 
or Spanish. Participants were excluded from the study if they had cognitive impairment 
such as signs of psychosis or dementia, were not able to complete the assessment battery.  
Prior to the start of the study, power analysis and sample size calculations for effect sizes 
in a test for differences between two groups, an alpha level of 0.05, a one-tailed test, an 
effect size of 0.32, a 10% attrition rate, and a power of 0.93, 220 participants in each 
group were estimated (Clark et al., 2012).  
There were 460 independent-living, older adults aged 60-95 enrolled in the Well 
Elderly 2 Study.  Participants were ethnically diverse, including White (36.6%), African 
American (33.6%), Hispanic (21.1%), Asian (4.3%), and other (4.3%) (Clark et al., 
2012).  Two hundred and thirty-two out of 460 participants were randomly assigned to 
the intervention group, and 228 participants were randomly assigned to the control group.   
The intervention group and the control group were selected from 21 different community-
based sites in the greater Los Angeles metropolitan area (Clark, 2012; Clark et al., 2012; 
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Jackson et al., 2009).  These community-based sites included one graduated care 
retirement community, nine senior activity centers, and 11 senior housing residences. 
Human Subject Protection 
 The Well Elderly 2 Study was approved by the Institutional Review Board at the 
University of Southern California and complied with the principles of the Declaration of 
Helsinki (Carlson et al., 2014; Clark et al., 2012).  Also, a data safety board regular 
reviewed quality of the study and monitored the rights and safety of participants.  All 
participants completed informed consents prior to enrolling the study.  Each participant 
was given detailed information about the study and the study requirements were fully 
explained to all participants by the research project manager or her assistants.    
To compensate participants’ efforts, time, and willingness to participate in the 
study, each participant received a US$20 stipend for each assessment session (Carlson et 
al., 2014; Clark et al., 2012).  At the end of the study (the last assessment session), 
participants received a US$40 stipend.  Based on ethical considerations, a delayed 
intervention was offered to the control group during the second 6-month stage.  
Recruitment / Retention 
In the Well Elderly 2 Study, the sample was recruited from 21 community-based 
locations in California (Clark, 2012; Clark et al., 2012; Jackson et al., 2009).  
Recruitment strategies involved using posters, flyers, presentations, sign-up booths in a 
variety of communities.   In addition, approaches to promote recruitment among older 
Hispanic adults involved employing recruiters who spoke Spanish and were culturally 
   
39 
sensitive, using Spanish recruitment materials, and photos of older Hispanic Americans 
were used in recruitment posters and flyers.   
Recruitment included two successive cohorts.  Cohort 1 (n= 205) enrolled into the 
program between November 2004 and June 2005; Cohort 2 (n= 255) enrolled into the 
program between March 2005 and August 2006 (Carlson et al., 2014; Clark et al., 2012).  
Key retention strategies involved reducing the turnover rate among the research staffs to 
enhance participants’ comfort level and trust relationship to the study, frequently 
contacted participants by phones, reminder letters, or visits, and individual and group 
assessment sessions were made flexible and available at each study site. 
Data Collection 
 Prior to data collection at baseline, the process of informed consent was 
completed by participants (Clark et al., 2012; Jackson et al., 2009).  Data were collected 
at 4-5 time points (6-month intervals) across 1.5-2 years.  Assessments included 
demographic survey (pre-test only), questionnaires, cognitive tests, and measurements of 
blood pressure and stress-related biomarkers.  Data were collected by participants’ self-
reports in small groups (4 - 29 participants) in meeting rooms of the 21 intervention sites 
(Clark et al., 2012).  Well-trained research assistants were available to assist participants 
in completing the assessment battery.  The cognitive tests were measured individually in 
a private room/area.  Both intervention and control groups were assessed in the same 
sessions.  All research assistants were blind to the participants’ assignments.  In order to 
prevent testing order effects, the questionnaire packages included six orders of 
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questionnaire measures.  All data quality control and statistical analyses were managed 
by the data analysis center.    
Measures / Instruments 
 In the Well Elderly 2 Study, the demographic form, an investigator-designed 
instrument, included demographic and research-related items, such as sex, age, and race.  
The version 2 of the 36-item Short-Form Health Survey (SF-36v2) was measured on 
health-related quality of life (Garratt, Ruta, Abdalla, & Russell, 1996; Holt, Muntner, 
Joyce, Webber, & Krousel-Wood, 2010; Ware, 2013; Ware & Sherbourne, 1992).  The 
word list procedure designed by the Consortium to Establish a Registry of Alzheimer’s 
Disease was used to assess participants’ cognitive status.  The Digit Symbol Substitution 
Task of the Weschler Adult Intelligence Scale was used to assess psychomotor speed.  
Median reaction time on a widely used computer-based visual search task was employed 
to examine selective attention (Clark, 2012; Clark et al., 2012; Jackson et al., 2009).   
The Center for Epidemiologic Studies Depression (CES-D) Scale was measured 
for assessing depressive symptoms.  The Life Satisfaction Index-Z (LSI-Z) was employed 
to test life satisfaction. Participants were also assessed on the stress level (Perceived 
Stress Scale and Overall Stress Likert Scale), healthy activity (Meaningful Activity 
Participation Assessment), and social support (Interpersonal Support Evaluation List and 
Lubben Social Network Scale) (Clark, 2012).  Spanish versions of the questionnaires 
were available for older Hispanic adults.   
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Lifestyle-Based Intervention  
The goal of the lifestyle-based intervention in the Well Elderly 2 Study was to 
help older adults in developing a healthy lifestyle that is sustainable and maintainable 
with respect to individual needs and progress for every day (Clark, 2012; Clark et al., 
2012; Jackson et al., 2009).  A 6-month lifestyle-based intervention was led by 
occupational therapists for the intervention group in the first six months of their 
participation.  The control group was received a delay intervention during the second six-
month phase.  Based on ethnic and cultural considerations, the culturally and 
linguistically adapted intervention was delivered to older Hispanic participants. 
The format of the intervention included weekly 2-hour group meetings ( 6 - 8 
participants), 10 individual 1- hour sessions in homes or community settings, and 
monthly community outings (Carlson et al., 2014; Clark et al., 2012).  The goal of 
individual sessions was to help each participant develop the personally customized 
intervention for health-related behavior and healthy lifestyles.  Overall, key elements of 
the intervention contained identifying and implementing of practical and maintainable 
activity-related change, developing plans and strategies to overcome obstacles to promote 
activity-related change, and participation and repetition of selected activities to everyday 
schedule (Clark et al., 2012; Jackson et al., 2009).    The modular content of the 
intervention comprised impact of everyday activity on health, time use and energy 
conservation, transportation utilization, home and community safety, social relationship, 
cultural awareness, goal setting, and changing routines and habits. 
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Treatment Fidelity 
The Treatment Fidelity Workgroup of the NIH Behavior Change Consortium 
indicated that researchers should address and improve treatment fidelity in study design 
and intervention delivery (Bellg et al., 2004).  Treatment fidelity refers to the credibility, 
reliability and validity of intervention delivery and implementation in intervention 
programs (Bellg et al., 2004; Sidani & Braden, 2011).  In order to successfully translate 
the intervention into clinical practice, researchers and interventionists must accurately 
follow the intervention manual and assure the intervention is fully implemented.  In other 
words, the degree of intervention fidelity can impact the outcomes of intervention 
programs and conclusions in the effects of the intervention (Borrelli, 2011; Breitenstein 
et al., 2010; Frank, Coviak, Healy, Belza, & Casado, 2008; Horner, 2012; Neff, 2011).  
Hence, assessing and monitoring the degree of intervention fidelity in research design 
and intervention implementation are critically important. 
In the Well Elderly 2 study, a multidisciplinary research team included a nursing 
scientist, a gerontologist, two occupational therapy scientists, a biostatistician, a 
biopsychologist, a cognitive psychologist, a social psychologist, and a psychometrician 
(Jackson et al., 2009).    Research staff were employed for the study including one project 
manager, an assistant project manager, one project physician, two recruiters, four 
occupational therapists, four research assistants, one database manager, and a data 
analyst.  All interventionists had completed a 40 hours training course on the lifestyle-
based intervention (Clark, 2012; Clark et al., 2012; Jackson et al., 2009).  Each small 
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group was recruited from the same site and the intervention was delivered by the same 
interventionist. 
The Current Study 
Data Access / Data Source 
Data from the Well Elderly 2 Study are a de-identified, publicly access dataset for 
Inter-University Consortium for Political and Social Research (ICPSR) member 
institutions and authorized users.  In the Well Elderly 2 study, the data were managed by 
a five-member data safety monitoring board.  Data quality control with standard 
procedures including data entry, data management, and data analyses were performed by 
the research data analysis center (Clark, 2012; Clark et al., 2012).  Instrument-specific 
algorithms were used to calculate each assessment’s summary scores. 
 The type of data is clinical, survey, and experimental.  The unit of observation is 
individual.  The date of data collection was from November 22, 2004 to October 30, 
2008(Clark, 2012; Clark et al., 2012).  The data set was released by ICPSR in 2012.  The 
format of the dataset is SPSS.  A total of 435 variables were included in this data file.  
Variables categories contained demographics, health survey, feelings, attitudes, stressful 
events, connections, activities, issues, beliefs, and supports.  
Sample 
To avoid designing experimental studies that are underpowered, researchers need 
to perform sample size calculations.  Cohen’s power table (Polit, 2010; Polit & Beck, 
2012), G*Power (Faul, Erdfelder, Buchner, & Lang, 2009; Faul, Erdfelder, Lang, & 
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Buchner, 2007), and nQuery Advisor software (Elashof, 2005) are frequently used to 
estimate sample size and power analysis for experimental research.  In this study, 
participants who self-reported taking blood pressure medication at baseline in the Well 
Elderly 2 Study were selected as subjects (n=196).  Cohen (1988) defined 0.50 as a 
medium effect size.  Using G*Power 3.1 in a test for power calculations to detect the 
differences between two-group means (t-test), an alpha level of 0.05, a medium effect 
size, a two-tailed test, an estimated 103 participants in the intervention group and 93 
participants in the control group, power is estimated to be 93.5 % (Faul et al., 2007; Faul 
et al., 2009).   
Human Subjects Protection   
This study was approved by the Institutional Review Board (IRB) of the 
University of North Carolina at Greensboro.  In this study, code numbers were used in 
the analyses (Hulley, Cummings, Browner, Grady, & Newman, 2013).  All data and the 
results of the statistical analysis are kept confidential by the researchers.  The                
de-identified data file and the results of statistical analysis from the Well Elderly 2 Study 
are stored on the electronically password-protected computer and kept in two external 
hard drives in two locked cabinets in the office in the researcher’s house.   
Measures / Instruments 
Demographic data.  The self-reported demographic form, an investigator-
designed instrument, was used to collect demographic data and research-related items, 
such as sex, age, race, and educational level.   
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Blood pressure.  Blood pressure readings, systolic blood pressure (SBP) and 
diastolic blood pressure (DBP), were measured using a sphygmomanometer and 
stethoscope when a participant was in a sitting position for at least 10 minutes.  Two 
blood pressure measurements were obtained and the mean of blood pressure readings was 
calculated (Clark, 2012).  A blood pressure of 140/90 mmHg or higher is categorized as 
hypertension; a blood pressure level less than 120/80 mmHg is categorized as normal.  
Participants with blood pressure levels in between 120/80 and 140/90 are categorized as 
prehypertension (CDC, 2014b). 
Stress.  Stress was measured by using Perceived Stress Scale (Adapted). 
Perceived Stress Scale (PSS) was employed to measure perceived stress. The PSS is one 
of the most widely used scales to examine levels of perceived stress in older adults 
(Cohen, Kamarck, & Mermelstein, 1983; Cohen & Williamson, 1988; Kwag et al., 2011).  
Also, the PSS has been translated in diverse languages such as Arabic, Spanish, Chinese, 
and Japanese (Andreou et al., 2011).  The PSS was originally developed as a 14-item 
scale that measure subjective perception of stressful experiences for the past month, 
including seven negatively worded items (e.g., “In the last month, how often have you 
felt nervous and stressed?”) and seven positively worded items (e.g., “In the last month, 
how often have you felt that things were going your way?”).  This instrument examines 
that participants perceive the degree regarding their lives to be uncontrollable, 
unpredictable, and overloading during the past month.   
In the Well Elderly 2 study, the adapted PSS is an 18-item scale.  All items of the 
adapted PSS are rated on a 5-point Likert scale ranging from 1 (never) to 5 (very often).  
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Scores of the adapted PSS range from 18 to 90; higher scores indicate higher levels of 
perceived stress.  Studies indicated that the PSS had adequate construct validity and 
Cronbach’s alpha coefficient of 0.70 in use with older adults (Carlson et al., 2014; Cohen 
et al., 1983; Cohen & Williamson, 1988; Kwag et al., 2011).  In short, the PSS is a 
reliable and valid instrument to measure perceived stress in older adults.  In this study, 
Cronbach’s alpha coefficient of the adapted PSS was 0.85.   
Support support.  Social support was assessed by using the Lubben Social 
Network Scale (LSNS).  Lubben Social Network Scale is one of most commonly used 
instruments to measure perceived social support in older adults (Lubben, 1988).  The 
LSNS is a 11-item scale for assessing the level of perceived support received from 
family, friends, and neighbors. Scores of the LSNS range from 0 to 50; higher scores 
indicate higher levels of social support. Studies have been shown that the LSNS has good 
reliability and validity, internal alpha estimates of 0.83 to 0.89, and high correlations with 
criterion variables in use with older adults (Burnette, & Myagmarjav, 2013; Gray, Kim, 
Ciesla, & Yao, 2014; Lubben et al., 2006).  The LSNS is a short, reliable, and valid scale 
to assess levels of social support among older adults. In this study, Cronbach’s alpha 
coefficient of the LSNS was 0.75. 
Physical activity.   Meaningful Activity Participation Assessment-Frequency 
(MAPA-F) was employed to examine physical activity. The MAPA-F, a 29-item tool, is 
used to assess activity frequency including a measurement of activity participation 
frequency for 29 diverse activities such as physical activity commonly performed by 
older adults (Eakman, Carlson, & Clark, 2010).  All items for each activity using Likert 
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scaling are scored from 0 (not at all) to 6 (every day). The possible scores of the MAPA-
F range from 0 to 174; higher scores indicate greater levels of meaningful activity 
participation.  In the current study, physical activity was measured with physical activity 
frequency.  The possible scores of physical activity frequency range from 0 to 6; higher 
scores indicate higher levels of physical activity frequency. 
Studies indicated that the MAPA possesses a sufficient level of internal 
consistency and test-retest reliability as well as construct validity within the ethnically 
diverse older adults (Carlson, Kuo, Chou, & Clark, 2013; Eakman et al, 2010).  Two-
week test-retest reliability was 0.84 and internal consistency (α) was 0.85 for the MAPA 
in older adults (Eakman et al, 2010).  In short, the MAPA-F demonstrates to be a reliable 
and valid tool to measure meaningful activities such as physical activity in older adults.  
In the current study, Cronbach’s alpha coefficient of the MAPA-F was 0.82. 
Health-related quality of life.  Health-related quality of life was measured using 
the 36-Item Short-Form Health Survey (SF-36, Version 2.0) (Ware, 2013; Ware & 
Sherbourne, 1992).  The 36-item short-form health survey (SF-36, version 2) is 
frequently used to measure health-related quality of life in older adults.  It is a multi-
domain that measures physical and mental components of health-related quality of life 
with eight subscales.  The SF-36 includes three components: 36 items with dichotomous 
or Likert-type items, eight subscales that aggregate 2 to 10 items each, and two summary 
measures that aggregate 4 subscales each.  The eight subscales are selected from the 
Medical Outcomes Study including physical functioning (PF), role physical (RP), bodily 
pain (BP), general health (GH), mental health (MH), role emotional (RE), social function 
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(SF), and vitality (VT) (Holt et al., 2010).  The 8 subscales are calculated into two 
summary measures: mental component summary (MCS) and physical component 
summary (PCS).  The PCS focuses primarily on 4 subscales: PF, RP, BP, and GH.  The 
MCS includes 4 subscales: MH, RE, SF, and VT.  The PCS and the MCS were computed 
using norm-based scoring (Ware, 2013; Ware, Kosinski, & Keler, 1994).  Both PCS and 
MCS scores range from 0 to 100, representing worst to best health.  Higher scores 
indicated better health-related quality of life (Ware et al., 1994).   
The SF-36 has been proven to be a valid and reliable instrument in assessing 
health-related quality of life for older adults and diverse populations in the United States 
and other countries (Garratt et al., 1996; Holt et al., 2010; Hu, Gruber, & Hsueh, 2010; 
Lyons, Perry, & Littlepage, 1994; Shyu, Lu, & Chen, 2008; Walters, Munro, & Brazier, 
2001; Ware, 2013; Yang et al., 2012; Yu & Tang, 2013).  Bartsch et al. (2011) tested the 
psychometric properties of the SF-36 with community-dwelling older adults.  The results 
have shown that the SF-36 scale demonstrates acceptable internal consistency, with 
Cronbach’s alpha ranging from 0.82 to 0.92 (n=41,338).  The finding has confirmed the 
structural validity from the SF-36 with older adults.  A cross-sectional community-based 
survey was conducted by Walters et al. (2001) to assess the utility of the SF-36 with 
community-dwelling older adults; the finding indicated a response rate of 82% and 
dimension completion rates of 86.4% - 97.7% (n=8,117).  The internal consistency of the 
eight subscales of the SF-36 was assessed by Cronbach’s α coefficient which was greater 
than 0.80 for each dimension except social function.  These studies indicated the SF-36 is 
an appropriate measurement of health-related quality of life for older adults. In this study, 
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Cronbach’s alpha coefficients of the SF-36 PCS and MCS were 0.83 and 0.85 
respectively. 
 Secondary Data Analysis 
Secondary data analysis refers to the approach of using existing data, such as the 
National Health and Nutrition Examination Survey (NHANES) data sets, to answer 
research questions (Hulley et al., 2013; Trzesniewski, Donnellan, Lucas, & American 
Psychological Association, 2011).  In other words, the investigator poses research 
questions that are answered by the analysis of the existing data that he/she was not 
involved in collecting original data.  Sources of existing data for secondary data analysis 
with older population include NHANES, Electronic Health Records (EHRs), Health and 
Retirement Survey (HRS), Integrated Analysis of Longitudinal Studies of Aging 
(IALSA), National Long Term Care Survey (NLTCS), and National Health and Aging 
Trends Study (NHATS).  The utility of existing data sets is a quick, inexpensive, and 
efficient way to expand the body of knowledge derived from the existing data, especially 
for new researchers with limited budgets. 
Advantages of secondary data analysis.  The most significant advantage of 
using existing data is economics, because study design and data collection were already 
finished (Church, 2001; Hulley et al., 2013; Polit & Beck, 2012; Trzesniewski et al., 
2011).  In other words, it saves money and time.  A true experimental study or 
randomized controlled trial usually takes several years with much larger budgets to 
complete data collection.  However, the secondary data has already been collected by 
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other researchers, so the researcher can spend most of his/her time analyzing the data 
instead of devoting money and time to collecting a new set of data.  Using existing data is 
especially ideal and useful for new investigators, such as PhD students with limited 
resources and research experience.  New investigators can acquire valuable and precious 
experience from secondary data analysis in research design and data analyses (Friedman, 
2007; Trzesniewski et al., 2011). 
 Another advantage is the breadth of secondary data sets and generalization of the 
results (Church, 2001; Hulley et al., 2013; Trzesniewski et al., 2011).  Many national data 
sets contain thousands of variables to answer specific and large scale questions. Also, 
most national data sets are well-organized with excellent documentation that can be used 
independently.  In addition, some national data sets are longitudinal data that the same 
population was examined over time, so the researcher can using these data sets to 
analysis trends and changes of behavior/phenomena.  In general, studies funded by the 
government typically include large samples that are more representative of the target 
population.  It means that national data sets often have greater external validity for 
generalization. 
Finally, one of the great contributions of secondary data is that secondary data can 
be used to examine patterns of utilization, rare adverse events, regional, cultural, and 
ethnic variations, and outcomes of interventions/treatments (Hulley et al., 2013; Polit & 
Beck, 2012; Trzesniewski et al., 2011).  For example, secondary data can sometimes be 
tested the difference between efficacy and effectiveness in the real world that randomized 
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controlled trials cannot answer.  Additionally, the advantage of using secondary data is 
that original studies were often designed by skillful researchers and professional 
scientists with many years of experience in that particular research. It implies that 
national data sets are high quality in research design and data collection.  In short, 
secondary data analysis is a fast, inexpensive, and effective approach to examine critical 
assumptions and answer research questions. 
Disadvantages of secondary data analysis.  The main disadvantage of using 
secondary data is that the researcher has no or little control over existing data because the 
study design and data collection have already completed.  Existing data may not facilitate 
or answer specific research questions for the researchers (Kaplan, Chambers, & Glasgow, 
2014). Also, it may not have been collected in the specific population that the researcher 
is interested in studying. In addition, secondary data may involve missing data or 
inappropriate measurement.  Possible confounding factors and critical outcomes may not 
have been examined.  Using existing data is particularly difficult to assess potential 
confounders when the original study was not designed to test the effectiveness of 
interventions. In short, using secondary data sets may involve sampling bias and 
measurement error (Kaplan et al., 2014; Trzesniewski et al., 2011)  
Another disadvantage of using secondary data is that the researchers may not 
know all of the information or important details regarding how the data collection 
procedures were done and how exactly the quality of data set was guaranteed (Hulley et 
al., 2013; Polit & Beck, 2012). Basically, national data sets or federal-funded data sets 
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are readily available for this information or important details regarding original study 
design and data collection process.  However, many other existing data are not offered 
this type of information and documents. Nevertheless, the researcher must do her/his best 
and invest energy and time to learn the details about the original study. All in all, these 
disadvantages may limit the analysis in statistical precision or alter the important research 
questions that the researcher sought out to answer.   
Data Analysis   
The goal of the statistical analysis in the current study was to test the differences 
between the intervention and the control groups in changes in physical activity, blood 
pressure, and health-related quality of life (HRQOL), from pre-test (baseline) to post-test 
(6 months).  A total of 196 subjects were analyzed in this study.  Descriptive statistics 
was initially calculated using means and standard deviation, frequencies, or percentages.  
Continuous variables were checked for outliers and normality in univariate analysis using 
boxplots, Quantile-Quantile plots (Q-Q plots), and the Kolmogorov-Smirnov test (K-S 
test).  Analysis of covariance (ANCOVA) using baseline values and demographic factors 
as the covariates were performed to test differences between the two groups on outcome 
variables (Fitzmaurice, Laird, & Ware, 2011; Polit, 2010; Polit & Beck, 2012).    
To test hypotheses 1 and 2, multiple linear regression using a hierarchical 
regression approach was performed to test the effect of the intervention and make 
predictions on criterion variables (Fitzmaurice et al., 2011; Polit, 2010).  Demographic 
variables (age, race, gender, education, income), stress at baseline, and group types 
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(intervention group / control group) as independent variables were entered for modeling 
the change in stress; demographic variables, social support at baseline, and group types 
(intervention group / control group) as independent variables were entered for modeling 
the change in social support.  To model the change in HRQOL, independent variables 
including demographic variables (age, race, gender, education, income), HRQOL at 
baseline, stress at baseline, change in stress, social support at baseline, change in social 
support, and group types (intervention group / control group) were entered in the 
hierarchical multiple regression analysis.  For modeling the change in blood pressure, 
anticipated independent variables include demographic variables, blood pressure at 
baseline, stress at baseline, change in stress, social support at baseline, change in social 
support, and group types (intervention group / control group).  To model the change in 
physical activity frequency, independent variables including demographic variables (age, 
race, gender, education, income), physical activity frequency at baseline, stress at 
baseline, change in stress, social support at baseline, change in social support, and group 
types (intervention group / control group) were entered in the hierarchical multiple 
regression analysis.    
Variance inflation factors (VIFs) were examined to check multicollinearity.  
Studentized deleted residuals (SDRs) were checked for the assumptions of independence 
(Durbin-Watson statistic), normality (normal Probability–Probability plot, K-S test), 
homoscedasticity (in a residual plot), and linearity (using scatter plots and LOESS fits).  
A two-sided p-value < 0.05 was considered statistically significant.  All analyses of the 
hypotheses were performed using SPSS, version 23 (SPSS Inc., Chicago, IL). 
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Missing Data   
Missing data are still common in randomized controlled trials.  The reasons for 
missing data in the Well Elderly 2 study include withdrawal (time commitment, 
scheduling, and illness), death, moved, and lost contacts (Clark et al., 2012).  In this 
study, five steps of handling missing data in secondary data analysis were applied.  The 
five steps include (a) understanding missing data (e.g., nature, effects, statistical 
language); (b) preventing missing data (e.g., variable transformation, data reduction); (c) 
diagnosing missing data (e.g., amount, pattern); (d) dealing with missing data (e.g., 
deletion, weighting, or imputation); (e) reporting treatment results of missing data (Polit, 
2010; Trzesniewski et al., 2011).   There is no universal method  for dealing with missing 
data (Dziura, Post, Zhao, Fu, & Peduzzi, 2013; Polit, 2010; Trzesniewski et al., 2011); 
however, the five-step process will limit the amount of missing data and make full use of 
available data (Dziura et al., 2013; National Research Council of the National 
Academies, 2010).  In this study, listwise deletion was performed using SPSS, version 23 
(SPSS Inc., Chicago, IL).  
Summary 
Secondary data analysis is widely used by researchers undertaking analysis of 
quantitative data.  Using existing data is an effective and inexpensive approach to further 
examine study outcomes.  Clearly, secondary data analysis will be an important 
methodology for most of areas of sciences to transform existing data into new 
knowledge.  In this study, existing data from the Well Elderly 2 Study was used to 
examine the effects of a 6-month lifestyle intervention in older adults with hypertension 
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in comparison to a control group.  The researcher carefully considers the advantages and 
disadvantages of using existing data before performing secondary data analysis.  This 
study with rigorous methodological designations has the potential to advance the 
scientific knowledge on the lifestyle intervention in older adults with hypertension and 
move the field of self-management of hypertension forward.   
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  CHAPTER IV 
RESULTS 
Introduction 
The purpose of this study was to examine the effects of a lifestyle intervention on 
blood pressure, physical activity, and health-related quality of life (HRQOL) in older 
adults with hypertension, accounting for stress and social support as mediating variables.  
This study hypothesized that the intervention group will have significant improvements 
in person (stress), environment (social support), and outcomes (physical activity 
behavior, blood pressure, and HRQOL) in older adults with hypertension from pre-test 
(baseline) to post-test (6 months) compared to the control group, after receiving a 6-
month lifestyle-based intervention.  The goal of the statistical analysis in this study was 
to test the differences between the intervention and the control groups in the changes in 
physical activity frequency, blood pressure, and HRQOL, from pre-test (baseline) to post-
test (6 months).  Descriptive statistics were used to analyze characteristics of sample. 
Hierarchical multiple regression was used to test hypotheses about change over time 
between groups.  This chapter describes the results of the statistical analyses.   
Characteristics of Sample 
 There were a total of 196 participants in this study. Of the 196 participants, 103 
were randomly assigned to the intervention group and 93 to the control group.  Table 1 
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presents baseline characteristics of the participants.  At baseline, the mean age of 
participants was 74.8 ± 7.7 years; 63% were women.  Most participants were White 
(33%) and African American (40%); the majority reported having a high school 
education or more (71%).  Also, more than half (54%) reported a monthly income less 
than $1,000.  In addition to taking hypertension medication, 32% of the participants 
reported that they also took diabetes medication and 49% used antihyperlipidemic agents.  
Intervention and control groups did not statistically significantly differ on any sample 
characteristics (all p>0.05).  
Table 2 presents descriptive statistics for major study variables at baseline.  The 
average stress score was 43.7 ± 10.7 and the average of social support score was 27.2 ± 
9.1.  The mean scores of the SF-36 Mental Component Summary (MCS) and Physical 
Component Summary (PCS) were 46.7 ± 11.4 and 39.6 ± 10.1, respectively.  The average 
physical activity frequency score was 3.9 ± 2.2.   The mean systolic blood pressure (SBP) 
was 144.2 mmHg ± 20.2 and the mean diastolic blood pressure (DBP) was 78.0 mmHg ± 
11.9.  As shown in Table 2, there were no significant differences between the 
intervention and control groups on measures at baseline (p > 0.05).    
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Table 1.  Characteristics of the Sample (N=196) 
 
Characteristic Overall 
(N=196) 
Intervention group 
(n=103) 
Control group 
(n=93) 
p 
Education, n (%)         
  Less than high 
  school graduate 
  High school  
  graduate 
  Some college or 
  technical school 
  Four years of  
  college or more 
 
 
57 (29) 
 
48 (25) 
 
71 (36) 
 
20 (10) 
 
36 (35) 
 
24 (23) 
 
33 (32) 
 
10 (10) 
 
21 (23) 
 
24 (26) 
 
38 (41) 
 
10 (11) 
.284 
 
 
 
Gender, n (%)         
  Male 
  Female 
 
 
72 (37) 
124 (63) 
 
32 (31) 
71 (69) 
 
40 (43) 
53 (57) 
.083 
Race, n (%)         
 White 
 African American 
 Hispanic/Latino 
 Asian 
 Other 
   
 
64 (33) 
79 (40) 
33 (17) 
5 (3) 
14 (7) 
 
31 (30) 
46 (45) 
19 (18) 
3 (3) 
4 (4) 
 
33 (36) 
33 (36) 
14 (15) 
2 (2) 
10 (11) 
 
.275 
Age (years), mean ± SD 74.75 ± 7.674 
 
74.21 ± 7.670 
 
75.34 ± 7.675 
 
.304 
Monthly Income, n (%)  
 $0 - $999 
 $1,000 - $1,999 
 $2,000 - $2,999 
 $3,000 or more 
 
 
104 (54) 
44 (23) 
24 (12) 
21 (11) 
 
56 (54) 
20 (19) 
15 (15) 
12 (12) 
 
48 (53) 
24 (27) 
9 (10) 
9 (10) 
.564 
Other medications used, n (%) 
  Diabetes medication 
  Anti-depressant medication 
  Anti-psychotic medication 
  Cholesterol reducer 
  medication 
 
62 (32) 
21 (11) 
39 (20) 
95 (49) 
 
33 (32) 
14 (14) 
22 (21) 
49 (48) 
 
29 (31) 
7 (8) 
17 (18) 
46 (50) 
 
.898 
.170 
.590 
.792 
Note:  Abbreviation: SD = Standard Deviation.  
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Table 2. Descriptive Statistics for Study Variables at Baseline (N=196) 
Variables 
Mean ± SD 
Total 
(N=196) 
Intervention 
group (n=103) 
Control group 
(n=93) 
p 
Stress 
 
43.72 ± 10.734 
 
43.83 ± 10.984 
 
43.60 ± 
10.508 
 
.885 
Social support 
 
27.18 ± 9.065 
 
27.11 ± 8.471 
 
27.26 ± 9.725 
 
.907 
HRQOL: MCS 
 
46.73 ± 11.390 
 
46.09 ± 12.260 
 
47.45 ± 
10.359 
 
.405 
HRQOL: PCS 
 
39.59 ± 10.068 
 
39.08 ± 10.131 
 
40.15 ± 
10.022 
 
.459 
Systolic blood pressure 
(mmHg) 
144.16 ± 
20.243 
 
141.85 ± 18.706 
 
146.58 ± 
21.589 
 
.131 
Diastolic blood 
pressure (mmHg) 
 
77.99 ± 11.918 
 
77.11 ± 12.529 
 
78.91 ± 
11.244 
 
.328 
Physical activity 
frequency (0-6 score) 
3.89 ± 2.152 
 
3.87 ± 2.163 
 
3.91 ± 2.152 
 
.899 
Note:  Abbreviation: SD = Standard Deviation; HRQOL = Health-related quality of life; 
MCS = Mental Component Summary; PCS = Physical Component Summary.  
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Hypotheses Testing 
 Two hypotheses were tested to examine the effect of the lifestyle-based 
intervention using hierarchical multiple regression.      
Hypothesis 1:  There Will Be a Significant Improvement in Stress and Social 
Support 
 To test hypothesis 1, a 3-step block entry of predictor variables into the 
hierarchical multiple regression was used.  Table 3 indicates the results of the predictor 
variables at each step and in the final model for predicting change in stress (post – 
baseline) after lifestyle-based intervention.  As shown in Table 3, there was no 
statistically significant difference between the intervention and control groups on change 
in stress, but the final regression model was statistically significant.  In the final 
hierarchical regression model, demographic variables (education, gender, race, age, and 
monthly income), stress at baseline, and intervention vs. control significantly accounted 
for 25% of the variance in change in stress (R
2
=.25, p < .001).  In addition, stress at 
baseline accounted for a significant amount of variance in change in stress, after 
controlling for the effect of demographic variables (∆ R
2 
= .20, p < .001).  Four years of 
college or more, Hispanic/Latino vs. White Americans, stress at baseline were significant 
predictors.  Adjusting for all other factors, participants who received four years of college 
or more education were associated with a 0.22 increase in standard deviation (SD) units 
of predicted change in stress compared to participants who received less than high 
school; Hispanic/Latino participants were associated with a 0.20 increase in SD units of 
predicted change in stress compared to White participants. For every 1 SD increase in 
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stress at baseline, the predicted mean decrease in change in stress was 0.49 SD units, 
adjusting for all other factors. 
 Table 4 presents the results for the predictor variables at each step and in the final 
model for predicting change in social support (post – baseline) after lifestyle-based 
intervention.  As shown in Table 4, there was no statistically significant difference  
between the intervention and control groups on change in social support, but the final 
regression model was statistically significant.  In the final hierarchical regression model, 
demographic variables, social support at baseline, and intervention vs. control 
significantly accounted for 18% of the variance in change in social support (R
2
=.18, p < 
.01).  In addition, social support at baseline accounted for a significant amount of 
variance in change in social support, after controlling for the effect of demographic 
variables (∆ R
2 
= .11, p < .001).  The only significant predictor was social support at 
baseline.  For every 1 SD increase in social support at baseline, the predicted mean 
decrease in change in social support was 0.37 SD units, adjusting for all other factors.  
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Table 3.  Hierarchical Multiple Regression Analyses Predicting Change in Stress (Post – 
Baseline) After Lifestyle-Based Intervention (N= 169) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .05  
    Education   
        Less than high school graduate
b
   
        High school graduate  .07 
    Some college or technical school  .11 
        Four years of college or more    .22* 
    Gender   
        Male
 b
   
        Female  .08 
    Race   
        White
 b
   
        African American  .11 
        Hispanic/Latino    .20* 
        Asian  -.03 
        Other  .10 
    Age (years)  -.04 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  -.08 
        $2,000 - $2,999  -.04 
        $3,000 or more  .09 
Step 2      .20***  
    Stress at baseline (points)      -.49*** 
Step 3       <.01  
    Control group
 b
   
    Intervention group  .03 
Total R
2
     .25***  
Note: 
a 
β shown is for the last step.
 
               b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Table 4.  Hierarchical Multiple Regression Analyses Predicting Change in Social Support 
(Post – Baseline) After Lifestyle-Based Intervention (N= 168) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .07  
    Education   
        Less than high school graduate
b
   
        High school graduate  .07 
    Some college or technical school  .05 
        Four years of college or more        -.05 
    Gender   
        Male
 b
   
        Female  -.07 
    Race   
        White
 b
   
        African American  .15 
        Hispanic/Latino  .07 
        Asian  -.02 
        Other   .13 
    Age (years)  -.03 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  .13 
        $2,000 - $2,999  .06 
        $3,000 or more  .01 
Step 2      .11***  
    Social support at baseline (points)      -.37*** 
Step 3      <.01  
    Control group
 b
   
    Intervention group  -.06 
Total R
2
  .18**  
Note: 
a 
β shown is for the last step.
 
               b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Hypothesis 2:  There Will Be a Significant Improvement in HRQOL, Blood 
Pressure, and Physical Activity Frequency  
To test hypothesis 2, a 4-step block entry of predictor variables into the 
hierarchical multiple regression was used.  Table 5 indicates the results of the 
associations with the predictor variables at each step  in predicting change in the SF-36 
mental component summary (MCS; post – baseline) according to lifestyle-based 
intervention, stress, and social support.  As shown in Table 5, there was no statistically 
significant difference between the intervention and control groups on change in the SF-36 
MCS, but the final regression model was statistically significant.  In the final hierarchical 
regression model, demographic variables,  SF-36 MCS score at baseline,  intervention vs. 
control, stress at baseline, change in stress, social support at baseline, and change in 
social support significantly accounted for 39% of the variance in the change in the SF-36 
MCS (R
2
=.39, p < .001).  In addition, the SF-36 MCS at baseline accounted for a 
significant amount of variance in change in the SF-36 MCS, after controlling for the 
effect of demographic variables (∆ R
2 
= .26, p < .001).  In the last step, stress at baseline, 
change in stress, social support at baseline, and change in social support accounted for a 
significant amount of variance in change in the SF-36 MCS, after controlling for the 
effect of demographic variables,  SF-36 MCS score at baseline, and the effect of 
intervention (∆ R
2 
= .08, p < .01).   SF-36 MCS score at baseline, stress at baseline, and 
change in stress were significant predictors in the final model.  For every 1 SD increase 
in the SF-36 MCS at baseline, the predicted mean decrease in the change in the SF-36 
MCS was 0.66 SD units; for every 1 SD increase in stress at baseline, the predicted mean 
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decrease in change in the SF-36 MCS was 0.27 SD units; for every 1 SD increase in 
change in stress, the predicted mean decrease in change in the SF-36 MCS was 0.28 SD 
units, adjusting for all other factors. 
Table 6 shows the results for the associations with the predictor variables at each 
step for predicting change in the SF-36 physical component summary (PCS; post – 
baseline) according to lifestyle-based intervention, stress, and social support.  As shown 
in Table 6, there was no statistically significant difference between the intervention and 
control groups on change in the SF-36 PCS, but the final regression model was 
statistically significant.  In the final hierarchical regression model, demographic 
variables,  SF-36 PCS score at baseline,  intervention vs. control, stress at baseline, 
change in stress, social support at baseline, and change in social support significantly 
accounted for 18% of the variance in change in the SF-36 PCS (R
2
=.18, p < .05).  In 
addition,  SF-36 PCS score at baseline accounted for a significant amount of variance in 
the change in the SF-36 PCS, after controlling for the effect of demographic variables (∆ 
R
2 
= .10, p < .001).  The SF-36 PCS at baseline and change in stress were significant 
predictors in the final model.  For every 1 SD increase in the SF-36 PCS at baseline, the 
predicted mean decrease in the change in the SF-36 PCS was 0.38 SD units; for every 1 
SD increase in change in stress, the predicted mean decrease in change in the SF-36 PCS 
was 0.18 SD units, adjusting for all other factors. 
Table 7 presents the results for the associations with the predictor variables at 
each step for predicting change in systolic blood pressure (SBP; post – baseline) 
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according to lifestyle-based intervention, stress, and social support.  As shown in Table 7, 
there was no statistically significant difference between the intervention and control 
groups on change in SBP, but the final regression model was statistically significant.  In 
the final hierarchical regression model, demographic variables, SBP at baseline,  
intervention vs. control, stress at baseline, change in stress, social support at baseline, and 
change in social support significantly accounted for 36% of the variance in change in 
SBP (R
2
=.36, p < .001).  In addition, SBP at baseline accounted for a significant amount 
of variance in change in SBP, after controlling for the effect of demographic variables (∆ 
R
2 
= .16, p < .001).  SBP at baseline and monthly income ($1,000 - $1,999 vs. $0 - $ 999) 
were significant predictors in the final model.  Adjusting for all other factors, participants 
whose monthly income was $ 1,000 - $1,999 were associated with a 0.21 decrease in SD 
units of predicted change in SBP compared to participants whose monthly income was $ 
0 - $999.  For every 1 SD increase in SBP at baseline, the predicted mean decrease in 
change in SBP was 0.45 SD units, adjusting for all other factors. 
Table 8 presents the results for the associations with the predictor variables at 
each step for predicting change in diastolic blood pressure (DBP; post – baseline) 
according to lifestyle-based intervention, stress, and social support.  As shown in Table 8, 
there was no statistically significant difference between the intervention and control 
groups on change in DBP, but the final regression model was statistically significant. In 
the final hierarchical regression model, demographic variables, DBP at baseline,  
intervention vs. control, stress at baseline, change in stress, social support at baseline, and 
change in social support significantly accounted for 49% of the variance in change in 
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DBP (R
2
=.49, p < .001).  In addition, demographic variables (education, gender, race, 
age, and monthly income) accounted for a significant amount of variance in change in 
DBP (∆ R
2 
= .21, p < .05).  Also, DBP at baseline accounted for a significant amount of 
variance in change in DBP, after controlling for the effect of demographic variables (∆ R
2 
= .26, p < .001).  Age and DBP at baseline were significant predictors in the final model.  
For every 1 SD increase in age, the predicted mean decrease in change in DBP was 0.17  
SD units; for every 1 SD increase in DBP at baseline, the predicted mean decrease in 
change in DBP was 0.56 SD units, adjusting for all other factors. 
Table 9 presents the results for the associations with the predictor variables at 
each step for predicting change in physical activity frequency (post – baseline) according 
to lifestyle-based intervention, stress, and social support.  As shown in Table 9, there was 
no statistically significant difference between the intervention and control groups on 
change in physical activity frequency, but the final regression model was statistically 
significant. In the final hierarchical regression model, demographic variables, physical 
activity frequency at baseline, intervention vs. control, stress at baseline, change in stress, 
social support at baseline, and change in social support significantly accounted for 33% 
of the variance in change in physical activity frequency (R
2
=.33, p < .001).  In addition, 
physical activity frequency at baseline accounted for a significant amount of variance in 
change in physical activity frequency, after controlling for the effect of demographic 
variables (∆ R
2 
= .29, p < .001).  The only significant predictor of decreased change in 
physical activity frequency was physical activity frequency at baseline (β = -.57, p<.001).    
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Table 5.  Hierarchical Multiple Regression Analyses Predicting Change in Health-
Related Quality of Life (MCS; Post – Baseline) According to Lifestyle-Based 
Intervention, Stress, and Social Support (N= 167) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .05  
    Education   
        Less than high school graduate
b
   
        High school graduate  .03 
    Some college or technical school  .13 
        Four years of college or more  .10 
    Gender   
        Male
 b
   
        Female  -.13 
    Race   
        White
 b
   
        African American  .02 
        Hispanic/Latino  -.01 
        Asian  .01 
        Other  .01 
    Age (years)  .06 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  .03 
        $2,000 - $2,999  .00 
        $3,000 or more  -.01 
Step 2      .26***  
    MCS at baseline (points)       -.66*** 
Step 3       <.01  
    Control group
 b
   
    Intervention group  .07 
Step 4    .08**  
    Stress at baseline (points)    -.27** 
    Change in stress    -.28** 
    Social support at baseline (points)  .07 
    Change in social support  .05 
Total R
2
    .39***  
Note:  Abbreviation: MCS = Mental Component Summary. 
          
a 
β shown is for the last step.
 
               b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Table 6.  Hierarchical Multiple Regression Analyses Predicting Change in Health-
Related Quality of Life (PCS; Post – Baseline) According to Lifestyle-Based 
Intervention, Stress, and Social Support (N= 167) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .03  
    Education   
        Less than high school graduate
b
   
        High school graduate  -.04 
    Some college or technical school  -.04 
        Four years of college or more  -.07 
    Gender   
        Male
 b
   
        Female  -.03 
    Race   
        White
 b
   
        African American  -.01 
        Hispanic/Latino  -.01 
        Asian  -.03 
        Other  .03 
    Age (years)  .06 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  -.01 
        $2,000 - $2,999  .12 
        $3,000 or more  .04 
Step 2      .10***  
    PCS at baseline (points)       -.38*** 
Step 3       <.01  
    Control group
 b
   
    Intervention group  .04 
Step 4 .05  
    Stress at baseline (points)  -.13 
    Change in stress    -.18* 
    Social support at baseline (points)  .12 
    Change in social support  .07 
Total R
2
 .18*  
Note:  Abbreviation: PCS = Physical Component Summary. 
          
a 
β shown is for the last step.
 
               b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
   
70 
Table 7.  Hierarchical Multiple Regression Analyses Predicting Change in Systolic Blood 
Pressure (Post – Baseline) According to Lifestyle-Based Intervention, Stress, and Social 
Support (N= 118) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .16  
    Education   
        Less than high school graduate
b
   
        High school graduate  -.12 
    Some college or technical school  .03 
        Four years of college or more  -.01 
    Gender   
        Male
 b
   
        Female  .11 
    Race   
        White
 b
   
        African American  -.12 
        Hispanic/Latino  -.05 
        Asian   .03 
        Other         -.10 
    Age (years)  -.07 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  -.21* 
        $2,000 - $2,999        -.03 
        $3,000 or more        -.01 
Step 2      .16***  
     Systolic blood pressure at baseline  
     (mmHg) 
    -.45*** 
Step 3       <.01  
    Control group
 b
   
    Intervention group  .05 
Step 4 .04  
    Stress at baseline (points)  .13 
    Change in stress  -.04 
    Social support at baseline (points)  .15 
    Change in social support  .12 
Total R
2
     .36***  
Note:  
a 
β shown is for the last step. 
                b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Table 8.  Hierarchical Multiple Regression Analyses Predicting Change in Diastolic 
Blood Pressure (Post – Baseline) According to Lifestyle-Based Intervention, Stress, and 
Social Support (N= 117) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .21*  
    Education   
        Less than high school graduate
b
   
        High school graduate  -.06 
    Some college or technical school  -.19 
        Four years of college or more  -.03 
    Gender   
        Male
 b
   
        Female  .12 
    Race   
        White
 b
   
        African American  -.05 
        Hispanic/Latino  -.04 
        Asian  .07 
        Other  -.03 
    Age (years)    -.17* 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  -.08 
        $2,000 - $2,999   .08 
        $3,000 or more         -.07 
Step 2      .26***  
     Diastolic blood pressure at baseline 
     (mmHg) 
      -.56*** 
Step 3 .01  
    Control group
 b
   
    Intervention group  .12 
Step 4 .01  
    Stress at baseline (points)  -.02 
    Change in stress  -.08 
    Social support at baseline (points)  -.02 
    Change in social support  .03 
Total R
2
    .49***  
Note:  
a 
β shown is for the last step. 
                b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Table 9.  Hierarchical Multiple Regression Analyses Predicting Change in Physical 
Activity Frequency (Post – Baseline) According to Lifestyle-Based Intervention, Stress, 
and Social Support (N= 167) 
 
Predictor ∆ R
2
 β
a
 
Step 1: Demographic variables .01  
    Education   
        Less than high school graduate
b
   
        High school graduate  -.06 
    Some college or technical school  -.05 
        Four years of college or more  -.02 
    Gender   
        Male
 b
   
        Female  .03 
    Race   
        White
 b
   
        African American  -.04 
        Hispanic/Latino  -.003 
        Asian  .04 
        Other  .02 
    Age (years)        -.02 
    Monthly Income    
        $0 - $999
 b
   
        $1,000 - $1,999  0.06 
        $2,000 - $2,999  .11 
        $3,000 or more  .11 
Step 2      .29***  
    Physical activity frequency at baseline      -.57*** 
Step 3       <.01  
    Control group
 b
   
    Intervention group  .02 
Step 4 .02  
    Stress at baseline (points)  -.12 
    Change in stress  -.16 
    Social support at baseline (points)  -.05 
    Change in social support  -.01 
Total R
2
    .33***  
Note: 
a 
β shown is for the last step.
 
               b
Reference category. 
          *p < .05.  ** p < .01.  *** p < .001.    
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Summary 
A total of 196 participants were included in the analyses of this study. Most 
participants were female (63%) and had a high school education or more (71%).  Also, 
the majority reported a monthly income less than $1,000 (54%).  In addition to taking 
hypertension medicine, nearly half of the participants used antihyperlipidemic agents and 
32% took diabetes medication.  
 There were no statistically significant differences between the intervention and 
control groups on change in blood pressure, HRQOL, and physical activity frequency. 
However, the final regression models were statistically significant. The hierarchical 
multiple regression analyses indicated that the models are statistically significant in 
predicting change in HRQOL, blood pressure, and physical activity frequency according 
to lifestyle-based intervention, stress, and social support.   Also, the result of hierarchical 
multiple regression analyses indicated that the models are statistically significant in 
predicting change in stress and change in social support after a lifestyle-based 
intervention.  Four years of college or more, Hispanic/Latino vs. White Americans, stress 
at baseline were significant predictors for predicting change in stress; social support at 
baseline was the significant predictor for predicting change in social support.  In addition, 
for change in the SF-36 MCS, SF-36 MCS score at baseline, stress at baseline, and 
change in stress were significant predictors. For change in the SF-36 PCS, SF-36 PCS 
score at baseline and change in stress were significant predictors.  SBP at baseline and 
monthly income ($1,000 - $1,999 vs. $0 - $999) were significant predictors for predicting 
change in SBP; age and DBP at baseline were significant predictors for predicting change 
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in DBP.  For change in physical activity frequency, physical activity frequency at 
baseline was the only significant predictor.   
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CHAPTER V 
DISCUSSION 
The purpose of this study was to explore the effectiveness of a lifestyle 
intervention on blood pressure, physical activity, and health-related quality of life 
(HRQOL) in older adults with hypertension, accounting for stress and social support as 
mediating variables.  The specific aims were to test the differences in blood pressure, 
physical activity, and HRQOL between the intervention and the control groups adjusting 
for any mediating effects of stress and social support and to examine the effects of a 6-
month lifestyle-based program on blood pressure, physical activity, and HRQOL in older 
adults with hypertension.  This chapter aims to interpret and discuss the findings and the 
theoretical framework, limitations of the study, and implications for research and nursing 
practice.   
Stress and Social Support 
 The findings of the study indicated that there were no statistically significant 
intervention effects on stress and social support.  According to Baron and Kenny (1986), 
social support and stress failed to function as mediators in the current study.  In this 
study, the modular content of the activity-based intervention included impact of everyday 
activity on health, time spending and energy conservation, transportation utilization, 
home and community safety, social relationship, cultural awareness, goal setting, and 
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changing routines and habits (Clark et al., 2012; Jackson et al., 2009).  However, for 
older adults, stress and lack of social support can come from chronic illness, financial 
difficulties, retirement, change in living situation, family problems, or aging-related 
physical impairments (Rimmele et al., 2009; Rueggeberg et al., 2012; Yoshiuchi et al., 
2010).  Therefore, an activity-based intervention may not have significant effects on 
change in stress and social support.  Also, many stressors are chronic and long term in 
older adults (Rimmele et al., 2009; Rueggeberg et al., 2012).  Hence, the 6-month 
duration of the intervention may not sufficient for changing stress.  
In this study, the lifestyle-based intervention did not have statistically significant 
effects on stress and social support.  This result is different from previous studies.  
Rueggeberg et al. (2012) tested the long-term effect of physical activity on perceived 
stress in community-dwelling older adults; the result indicated that older adults who 
frequently engaged in physical activity significantly decreased high levels of perceived 
stress.  In a longitudinal study, Fernandez et al. (2014) found that the relevance of social 
support as a moderator in physical activity changes.  Also, Orsega-Smith and colleagues 
(2007) found that social support from friends was positively associated with physical 
activity in older adults.  Hence, physical activity interventions are highly suggested for 
future research in order to reduce perceived stress and promote higher social support for 
older adults.   
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HRQOL, Blood Pressure, and Physical Activity 
The results of this study showed that there were no statistically significant 
intervention effects on HRQOL, blood pressure, and physical activity. Most multiple-
behavior lifestyle interventions were long-term interventions which delivered and 
followed for average of 1.5 – 2.7 years in order to initiate and maintain health behaviors 
(Clark et al., 2012; Fielding et al., 2011; Jackson et al., 2009; Rejeski et al., 2011).  
Hence, the 6-month lifestyle intervention may not have significant short-term effects on 
change in blood pressure, HRQOL, and physical activity frequency.   
In addition, this result is similar to the findings in Clark et al.‘s (2012) study. 
Clark et al. (2012) examined the effects of a 6-month lifestyle intervention on health-
related quality of life in community-dwelling older adults; the results indicated that there 
were significant intervention effects on bodily pain, vitality, social functioning, and 
mental health, but there were no significant improvements in physical function, role 
physical, general health, and role emotional.  Conversely, Ip et al. (2013) tested the 
effects of a one-year lifestyle intervention on physical function in older adults aged 70-
89.   The results indicated that the experimental group (received a physical activity 
intervention) was more likely to maintain and improve physical functions than the control 
group (received an education intervention).  Also, Rejeski et al. (2011) examined the 
effectiveness of a 6-month lifestyle intervention on weight loss in older, obese adults. 
They suggested that weight loss in combination with physical activity group (WL+PA 
group) had significantly greater improvements on weight management than the physical 
activity group (PA group) and health education group (SA group).  Hence, in order to 
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promote both physical and mental health in older adults, lifestyle-based interventions in 
combination with physical activity interventions are highly recommended for future 
research.   
In this study, stress at baseline and change in stress were significant predictors in 
predicting mental component of HRQOL; change in stress was a significant predictor in 
predicting physical component of HRQOL.  Gerber (2012) also found that higher 
perceived stress was significantly associated with poorer mental HRQOL in older adults.  
Also, Frias and Whyne (2015) found that stress was negatively associated with HRQOL 
in community-dwelling older adults.  Hence, these findings suggest that stress should be 
considered as a significant predictor for HRQOL in older adults. 
Social Cognitive Theory 
The conceptual framework in this study was based on the social cognitive theory 
(SCT).  This study assumes that there is a relationship between person (e.g., stress), 
environment (e.g., social support), and behavior (e.g., physical activity).  Demographic 
factors (age, race, gender, education, and income) may determine stress (person) and 
social support (environment), and can influence physical activity (behavior).  Lifestyle-
based interventions would significantly improve changes in stress (person), social support 
(environment), and physical activity (behavior).   
   In the current study, the SCT model in the hierarchical multiple regression 
analysis accounted for 33% of the variance in physical activity frequency (R
2
=.33, p < 
.001).  Similarly, Anderson, Winett, Wojcik, and Williams (2010) examined the SCT 
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model on nutrition and physical activity; the findings revealed that self-regulation, social 
support, and outcome expectations accounted for 36% of the variance in nutrition and 
physical activity.  A longitudinal study was conducted by Rovniak, Anderson, Winett, 
and Stephens (2002) to test constructs of the SCT on physical activity.  The result showed 
that self-regulation, self-efficacy with social support, and outcome expectations explained 
for 55% of the variance in physical activity.  These studies, along with the current study, 
suggest that the SCT is very useful in predicting physical activity behavior in older 
adults.    
Limitations of the Study 
One of the limitations of using existing data is that the researcher cannot control 
the research design and measurements, because the original study was completed.  For 
example, this study used Meaningful Activity Participation Assessment-Frequency 
(MAPA-F) to measure physical activity frequency, but did not measure duration and 
intensity of physical activity.  In the Well Elderly 2 study, both the interventionists and 
the participants were blind to the study design, but neither the interventionists nor the 
intervention group were blind to the intervention.  The absence of blinding may lead to 
expectation bias.  In addition, the Well Elderly 2 study did not conduct a readiness-to-
change screen (Clark et al., 2012).  Lack of the readiness-to-change screening can impact 
on the dropout rate and the effects of the intervention.  Most participants were women 
and low income.  Also, the sample was urban, community-dwelling older adults and 
cannot be generalized to older adults who live in rural areas and nursing homes. 
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Implications for Research and Nursing Practice 
Studies indicated that regular physical activity is an effective way to promote 
physical functions and mental health in older adults (Chapman et al., 2013; Etnier & 
Karper, 2014; Rahl, 2010).  Previous studies highly recommend that physical activity 
interventions should be included in lifestyle-based programs for future research.  Older 
adults in the United States engage in less physical activity than young adults (CDC, 
2014a).  Behavior theories can provide useful strategies to develop effective physical 
activity interventions for older adults.  However, few lifestyle intervention studies used 
theories to guide the development of interventions.  More theory-based lifestyle 
intervention studies are needed to promote older adults’ physical activity.   
A better understanding of the psychological process to initiate and maintain 
regular physical activity is essential for promoting physical activity behavior and healthy 
lifestyles in older adults.  Based on the results of this study, the reciprocal determinism of 
Social Cognitive Theory can effectively provide conceptual context to understand health-
related behavior, guide the research to identify the determinants and mediators of 
behavior change, and suggest strategies and methods for promoting healthy lifestyles.  
Moreover, social support and stress can mediate lifestyle practices, health-related quality 
of life, and physical activity behavior in older adults (Carlson et al., 2012; Fernandez et 
al., 2014; Taylor-Piliae et al., 2010; Yoshiuchi et al., 2010).  Hence, further interventions 
should consider how to reduce stress and increase social support for older adults.   
There is limited research to examine the relationship between stress and HRQOL 
in older adults, particularly for perceived stress.  Also, additional research is needed to 
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further examine how perceptions of social support and different types of social support 
affect HRQOL and physical activity.  Gerber (2012) found there were significant 
interactions between perceived stress and social support on mental HRQOL.  However, 
synergistic effects of stress and social support on physical activity and HRQOL remain 
unclear.     
Aging is a multi-faceted process and is related to reduced functional capacity and 
chronic diseases.  Many older adults have at least one chronic disease such as 
hypertension, diabetes, or cardiovascular diseases.  However, there has been little study 
to investigate the effects of lifestyle-based interventions in older adults with chronic 
diseases. The result of this study showed the presence of comorbidities in participants 
with hypertension, such as diabetes, depression, and psychiatric diseases.  The effects of 
comorbidities on physical activity, blood pressure, and HRQOL remain unclear.  Hence, 
comorbidities should be considered as a factor for future studies, and the conceptual 
framework should be expanded to include comorbidities. 
Finally, there is no common language on what is the dose-response effect of 
lifestyle-based programs in older adults.  How much is enough for older adults? The total 
volume of lifestyle interventions needed to both promote health benefits and the 
management of chronic diseases has not been fully investigated.  Further research should 
focus on older adults with chronic diseases in exposure to lifestyle interventions and 
racial differences in response to lifestyle interventions.  
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Summary 
Older adults are the fastest-growing population in the United States (CDC, 2013).  
Also, the older population is at high risk for developing chronic diseases and disabilities. 
As many older adults have high blood pressure, promoting effectively hypertension self-
management in older adults is essential.  In order to improve physical function and 
mental health, and prevent disabilities in older adults, lifestyle interventions in 
combination with physical activity interventions are strongly recommended. Also, stress 
management and social support resources should be included in the lifestyle intervention 
for older adults with hypertension.  In addition, the utilization of behavior theory can 
identify the determinants and mediators of health behavior change, and develop strategies 
and approaches for intervention studies.  Current literature indicates that theory-based 
interventions appear to be more successful than those are not theory-based interventions.  
Overall, the Social Cognitive Theory is very useful in better understanding how 
individual, environment, and health behavior to interact in health promotion in older 
adults.  The results of this study indicate that physical activity behavior change should be 
considered within individual, interpersonal, societal, and cultural factors when 
implementing the lifestyle-based interventions.   
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